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Compressed Air is conceded to be a force more flexible and more 
useful to modern high-speed mechanical operations than any other 
excepting electricity. In many shops and factories it is more 
important than steam itself. 


In the cleaning of pretty nearly everything compressed air is conceded to be 
the ideal agent. It would, therefore, seem unnecessary to urge the usefulness and 
efficiency of the “‘Pangborn’’ Modern High Pressure Sand-Blast system, which 
is by common acceptance the Standard Sand-Blast equipment of the world. 


The “Pangborn” System Is In Use Wherever Metal Is Worked or Cleaned. 


Castings are cleaned with it at half the cost in one-third the time; they machine faster 
and save tool expense, and ‘‘are worth more to the customer.’’ It is as economical on forg- 
ings, case-hardened gears, metal stampings to be enameled, or in fact on any product that 
requires a Cleam surface 








In foundries the ‘Pang- 
born’’ system outnumbers all 
others for cleaning castings. 


In machine shops it is 
used to finish the poorly done 
work of an old-fashioned 
foundryiman, in order to save 
time and tools. Many shops now 
specify that theircastings must 
be Sand-Blast cleaned. 


In automobile plants it 
is everywhere useful — bodies 


are roughed for painting ; gears ceivable places it is used 
and forgings are cleaned; core 


sand removed from cylinders, Sane: to clean rust and scale from 
brazed parts are cleaned and structural work, such as bridges, 
smoothed. TYPE “Cc” tanks, stacks, etc. 


In steel miils and furn- 
aces the ‘‘Pangborn’”’ system is 
used to remove scale from 
plates, billets and ingots. 


In dry docks it is used to 
clean hulls and other surfaces. 


In railroad work, steel 
cars, new and old surfaces, are 
put in condition for paint. 





And in all other con- 














We will furnish a fund of valuable information about the high-speed 
of sand-blasting large surfaces, or intricate work to anyone who is inter- 
ested in either the cleaning or finishing of metals. 


DESIGNERS THOMAS W. PANGBORN COMPANY LABOR SAVING 


EQUIPMENT 
MANUFACTURERS NEW YORK FOR FOUNDRIES 


GENERAL OFFICES, 94 WEST STREET r40 
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LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) . . . 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 
Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 
Write for prices and full information. 





Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘‘LUBROLEINE.” 








Goodrich Hose 


FOR MECHANICAL USE 
Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 


Distinguished by 


The Mark ts of Quality 


x. 


MANUFACTURED BY 


GhAe B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 


Our Products are also handled in 
NEW YORK by BUFFALO 


THE B. F. GOODRICH COMPANY OF NEW YORK 
SAN FRANCISCO LOS ANGELES SEATTLE 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 
where up-to-date equipment and close saving, combined 
with economy of operation, are sought for. 














PATENT APPLIED FOR 


The Isbell Vanner is as far in advance, from both a mechanical 


and metallurgical standpoint, of the present type of vanning 


machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 


Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 
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Corliss Tandem. 


Straight Line. 


Power Driven. 











Air Compressors 
of “Class.” 


You can rely on Sullivan compressors to run 
quietly and smoothly, to run at the highest 
efficiency attainable with given types and con- 
ditions, and to run all the time, because Sullivan 
Standards of engineering and workmanship in- 
sure nothing tess than the best service. They 
are compressors of ‘‘Class.’’ 

Catalogue 958 
ROCK DRILLS AIR HAMMER DRILLS 
COAL CUTTERS CHANNELERS 














Sullivan Machinery Co. 


Butte, Mont. 150 MICHIGAN AVENUE Paris, France 
birmingham, Ala. aoeonees 
Claremont, N.H St. Louis 
Denver, Colo. CH ICAGO, m4... San Francisco 
E] Paso Knoxville Salt Lake 
Johannesburg New York Seattle 
Joplin, Me. Pittsburg Spokane 




















Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 








All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWUOD STANDARD CONTRACTOR'S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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CAMERON PUMPS | 


The Slogan of the Cameron— 
“Character: The Grandest Thing’ 






CAMERON 
REGULAR 
PATTERN 
PISTON 
PUMP. 
FOR 
GENERAL 
SERVICE. 


N CHOOSING a steam pump to perform a certain duty, more is to bé con- 
sidered than the simple performance of that duty, more to be weighed than 
the question of price, more to be examined than the details of construction « 

There are comparisons which ought to be made, records of the performance of 
a similar pump under unlooked for conditions to verify, and above all, the 
consideration of possibilities which, though improbable, may occur, and ina 
flash, put a pump out of commission—perhaps for good. 

We have some pointed things to say and records to show about 
CAMERON PUMPS, and we invite investigation and comparison. As for 
details of construction, let them speak for themselves. 





‘“‘T have had considerable experience with your pumps. Have always found them very 
reliable and cost little for repairs. For all kinds of work I regard your pump as the best on 
the market, principally on account of its RELIABILITY. 

L. C. WyMAN, Supt., 
Huizopa, Chih., Mexico.’’ 














New Cameron Catalog, Edition ‘‘K,’’ illustrates and describes all types 
of CAMERON PUMPS. Sent on request to interested pump users and intend- 
ing purchasers. 


A. S. CAMERON STEAM PUMP WORKS 


FOOT OF EAST TWENTY-THIRD STREET, NEW YORK 
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MASON Gardner - Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
maintain an even 
pressure of 


Steam, 
Air 


or 





Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 
Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 
Can be directly connected to gasoline engine or 


motor. 
WRITE FOR NEW CATALOGUE Write for information on this machine, also on 


our horizontal belt and steam compressors. 
Mason Regulator Co. See niee 
Boston, Mass., U. S. A. 





Gardner Governor Compressor Co. 
QUINCY, ILL. 











THE COOPER CORLISS 




















ALL WRITE FOR 
SIZES AND OUR 
TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works — MT. VERNON, Ohio 





BRANCH OFFICES: 


NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
BOSTON, 201 Devonshire Street PITTSBURGH, 604 Frick Building 
PHILADELPHIA, Drexel Building ATLANTA, 310 Candler Building 


CHICAGO, 1539 First National Bank Building 
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Ingersoll-Rand 


Compressors Twenty standard types and more than a thousand 
sizes and modifications afford the buyer a choice 
which all competition combined cannot offer—each 
one a recognized standard. 


Rock Drills “Sergeant” (independent valve) and “Little Giant” 
(tappet valve) in steam and air driven types, and 
the “Electric-Air” Drill as an electrical type, com- 
bine in highest degree the three essentials—capac- 
ity, economy and durability. 


Hammer Drills “Crown” (valve) and “Imperial” (valveless) ma- 
chines in hand and telescope feed types meet every 
rock drilling requirement, because they are de- 
signed and built by rock drill experts in the 
world’s largest drill shops. 


Core Drills The “Calyx” Diamondless Core Drill has really 
put core drilling on a commercially economical 
basis, by reducing the cost of this work 30 to 50 
per cent. over that-of the “diamond” drill. 


Coal Cutters The “New Ingersoll” puncher for undercutting, and 
the “Radialaxe’” for shearing and mining in a 
pitching seam, have “set the pace’’ in their respec- 
tive classes in the largest mines of the country. 




















Aggressive selling and advertising may introduce a new product. But 
only real merit can maintain it in the lead. 


Since 1871, we have been the largest builders in our field. Today, a 
world-wide business maintaining the largest shops 
in this class of trade is proof of the general recog- 
nition of Ingersoll-Rand superiority in every line 
of machinery we produce. 


| Ingersoll-Rand Co. 





DOMESTIC OFFICES: 
Birmingham Butte Cleveland Duluth Philadelphia St. Louis San Francisco 
Boston Chicago Denver El Paso Pittsburg Salt Lake Seattle 
FOREIGN OFFICES: 
Budapest Johannesburg Melbourne Montreal Valparaiso 
Dusseldorf <obe » exico Paris Yokohama 
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ENGINEERS 
AND 


CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 


SCREEN and WASHER 


























COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich “Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and'Smelting of Ores. 


Stearns - Roger 
Mfg. Co. 
1718 California St., 
DENVER, - COLO. 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 











BECAUSE-— 


They use Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important features anywhere. 

All parts are made much heavier than even the 
most severe stresses upon them require. 

The dies and dolly are much larger, insuring long 
life and low cost of renewal. 


Mfg. by T. H. PROSKE, 
Denver, Colo. 





BECAUSE— 

They can be operated either as right or left-handed 
machines—an exclusive ‘“‘Ajax”’ feature. : 
‘ a use no power when not actually sharpening 

rills. ° 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold. by INGERSOLL-RAND CO. 
All over the world. 











STYLE No. 


750. 








BELMONT 


Air Compressor and 
High Pressure Steam 
vw Packing. w 


Made expressly for 
AIR COMPRESSORS. 


Will withstand the extreme 
dry heat of Compressed Air 
and give excellent service on Dry 
Steam, etc. 


Write for sample. 


MANUFACTURED BY 
CLEMENT RESTEIN CO., 


133-139 N. 2nd St., 
PHILADELPHIA, PA., U.S.A. 
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For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 


ARIO COMPRESSOR OIL 
For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 
For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


FoR SALE By 
STANDARD OIL CO. 


(Incorporated.) 


* THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. 


(Incorporated.) 


| 

| 
} 
| 
| 
| 
| 
| 





VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 








TheRepublic Rubber Co. 


Manufacturers of 


Fgh Grade Hose 


for Steam, Air Drill, Suction, Water, etc. 


Rabber Belting and ‘Oalves 


FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 


NEW YORK w 


CHICAGO w 


ST. LOUIS 
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SIPHON LOCK ONTHE BARGE CANAL. 


THE SIPHON LOCK ON THE NEW 
YORK STATE BARGE CANAL 

In the city of Oswego, and standing at the 
head of the harbor which has been formed 
where the waters of central New York dis- 
charge into Lake Ontario, has been constructed 
a canal lock of interesting pattern, the only ex- 
ample of the siphon lock on the Barge canal, the 
first of the type to be built in this country and 
the largest in the world using the siphon prin- 
ciple. The following description of this inter- 
esting lock is taken from the July issue of the 
Barge Canal Bulletin. 

In the locks of the type used elsewhere on 
the Barge canal the chambers are filled and 
emptied through culverts running inside the 
walls, having the nécessary side openings, en- 
trances and outlets, and placed so that the wat- 


er will run through them by the action of grav- 
ity, or, in other words, so that it will always 
run down hill. Near the upper and lower 
ends of these culverts are placed large steel 
valves which move up and down in slots in the 
walls. Each of these valves rolls on four 
wheels attached to its framework, and is rec- 
tangular in shape and slightly larger than the 
culvert it closes. Near the top of the wall 
counterweights are provided, together with ca- 
bles and machinery for pulling up and letting 
down the valves. 

With a lock of the siphon type the general 
design of the culverts is similar to that of a 
lock of ordinary type, except that at the 
upper and lower ends the culverts are curved 
up so as to make necks, which rise a little way 


above the highest water level and which at the 
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same time are shut off from all communication 
with the outer air, except through the operat- 
ing pipes. These necks are shown on the ac- 
companying drawing. While the lock chamber 
is filled and emptied by water operating under 
the action of gravity, the flow is modified by 
siphonic action. All the water flowing into or 
out of the chamber runs uphill and over the 
crests of the siphons, lifing itself over the top 
of the lock walls before it begins to run down 
into the lower levels of the culverts. 

The first lock of this type was completed 
about 1896, on a canal in northern Germany, 
and was designed by Professor Hotopp, of 
Hanover. As its operation proved to be simple 
and successful, the remaining six locks on this 
canal were also made of the siphon type and 
others have been built here and there in Ger- 
many since that time. The chief advantages 
which they possess are those of simple and 
cheap operation and maintenance, as there is 
no complication with machinery or motors, 
and no large culvert valves to be operated un- 
der water, but all the movements are made by 
direct action of the head of water on the air 
pipes and are controlled by hand valves, all 
parts being easily acessible and simple in de- 
sign. The head of water moreover, not only 
supplies the motive power, but automatically 
renews it during each operation. Deterioration 
of steel work under water by rusting is also 
eliminated, and in the case of the lock at Os- 
wego it was found that the siphon type was the 
more economical as compared with the design 
which would have been used for a lock of or- 
dinary type at the same site. 

Looking at the drawing, it will be noticed 
that at the upper end of the wall there is a 
space marked “Tank.” This is a space 7% 
ft wide, 734 ft. high and 21 ft. long, with a 
center partition, built in the wall and communi- 
cating by means of pipes with the upper and 
lower levels and with each siphon in the same 
wall. One of these tanks is provided at the 
upper end of each lock wall and each one is 
entirely shut off from communicating with the 
outer air, except through the pipes and through 
a manhole with an airtight cover. One pipe, 
I2' in. in diameter, is used to fill the tank; an- 
other pipe, 20 in. in diameter, is used to empty 
it, and the remaining two pipes, each 4 in. in 
diameter, are connected with the siphons and 
used for the operation of the lock. The cubic 
contents of the tank are nearly half as much 


again as the contents of one of the siphons, 
measuring from low pool levels at the lock. 
The operating power for filling or emptying 
the chamber is obtained as follows: The 12-in. 
pipe for filling the tank is first opened, the 20- 
in. emptying pipe, of course, being closed. The 
water from the upper pool then rushes into the 
tank, the air escaping through the valve 
marked B. This necessitates, of course, that 
the valve marked 4 should be open also. Dur- 
ing this operation the neck of the siphon is 
temporarily in communication with the outer 
air, but as there is no drawing tendency of the 
air, the level of the water in the siphon does 
not change. The air escapes through the pipe 
with considerable force, and the tank is filled 
in about 4 minutes from the time of beginning 
to open the 12-inch valve. This valve, togeth- 
er with the controlling valves “A” and ‘“B,” 
is then closed, and it must be seen, of course, 
that the corresponding valve “A” at the lower 
end of the lock also is closed, thus cutting off 
communication between the tank and both its 
siphons. On opening the 20-inch outlet valve 
there is produced in the tank the effect of a 
body of suspended water tending to escape in- 
to the lower pool. As the tank is now shut off 
from all communication with the outer air, 
the water remains suspended by its weight and 
thus produces the vacuum necessary for opera- 
tion. For the convenience of the operator a 
vacuum gage is placed at each siphon, so 
that he can tell how much operating power is 
available. During the filling of the tank the 
needle of the gage stands at zero, but as soon 
as the filling is completed and the opening of 
the 20-inch valve has begun, the needle begins 
to move slowly upwards, stopping finally at the 
difference in head between the upper and 
lower pools. This, as is usual with vacuum 
gages, is indicated in inches of mercury. The 
average head under which the lock will oper- 
ate will be 8 or g ft., and would be indicated 
by a reading of about 7 to 8 in. on the dial. 
With the tank filled and the outlet valve 
open, everything is ready to start the flow of 
water. This takes place as follows: Suppose it 
is desired to fill the lock. The valve 4 stands 
closed and the valve B, which communicates 
with the outer air, must also be closed. Valve 
A is then opened arid the air in the siphon 
rushes into the vacuum in the tank displacing 
part of the water in the latter and permitting 
it to escape into the river through the 20-in 


— 
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Operating Valves at Upper Siphon 





Air being drawn out of Air bei 
Siphon ‘and into Tan ack fron 
1 ond i 


Zp, 
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Yi; 
Starting Siphon 


outlet. Reference to the drawing will show 
the manner in which the water rises in the si- 
phon. After it has reached the crest it begins 
to flow over into the culvert below. The tank 
continues to draw out the air, and as soon as 
the water in the siphon has risen to about one- 
third of the height between the crest and the 
crown, equal in this instance to a little less 
than 2 ft., part of the air begins to be carried 
out through the culvert, and the siphon there- 
after fills itself automatically. All the forego- 
ing action takes place rapidly, and under an 
8-ft. head the siphon begins to prime itself in 
from 30 to 40 seconds. At this time the needle 
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SKETCHES SHOWING ACTION OF SIPHON 


which time the needle usually registers 3 or 4 
in. more of vacuum than at the time of start- 
ing. Some experiments were made with a 
float gauge in the tank to ascertain the rise 
and fall of the water, and it appeared that 
when the reversing action began, the operating 
head of water in the tank was nearly 2 ft. in 
excess of the head in the siphon. It would 
have been expected, therefore, that the tank 
would have continued to draw air out of the 
siphon until this head was neutralized, but 
in point of fact the draft of the siphon was 
so strong that it not only overcame this differ- 





of the gauge, which recedes several inches as 
soon as valve 4 is opened, begins to climb 
again, and the siphon at the same moment re- 
verses the action of the tank, so that instead 
ef the air being drawn into the tank, the si- 
phon begins to draw it back from the tank 
and to carry it out into the culvert. A cer- 
tain amount of water from the river flows up 
into the tank at the same time through the 
20-in. outlet pipe and supplies the place of the 
air, so that in a few minutes after valve A has 
been opened the original vacuum is restored in 
the tank. The movement still continues, how- 











ever, and only stops when the tank and the 
pipes have all been drawn full of water, at 





LOW ER SIPHON AND VALVES. 
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ence but drew water into the tank, thus filling 
it again completely. 

The air which is carried out by the water 
«scapes partly in small bubbles through the cul- 
vert ports, but chiefly through the air vents in 
the walls, shown on the drawing. At*first there 
is a discharge of mingled air and water, which 
is thrown a few feet from the lock wall, but as 
the flow through the siphon increases, the jets 
also increase until they occasionally blow a 
If this discharge 
inconvenience to 


cloud of spray 50 or 60 ft. 
should at time cause 
boats, it will probably be remedied by ‘cutting 


some 


recesses in the walls and bolting baffle plates in 
front of the pipes. Practically all the discharge 
of air. takes place through the upstream vents 
and the culvert ports and only a small portion 
reaches the lower vents. 

With both siphons in use the lock chamber 
can be filled in 4% to 5 minutes, and as the 
water reaches the final level there is noticed 
the “surge” usual with lock chambers of this 
size. This means that the columns of flowing 
water continue to run a few seconds after the 
level in the chamber has reached that outside 
so that the chamber level still continues to rise 
slightly and in so doing starts open the lock 
gates. With lock gates operated by hand this 
feature 
lock-tenders in commencing to open the gates. 

When 
starting the lower siphon, valve A must be 
closed and valve B, which admits the air to the 
upper siphon, must be opened, thus allowing 


is often of much assistance to the 


the chamber is filled and prior to 


the water in the neck to fall below the level 
of the crest. Unless this is done, any differ- 
ence of level in the lock chamber caused by 
commencing to empty it would start the water 
in the neck of the siphon running again, and it 
would be impossible to empty the chamber 
without thus stopping the flow. 

In order to empty the lock the same process 
is used as for filling it. In case the valve B 
at the lower siphon was not left open during 
the filling of the chamber, so that the air in the 
siphon could find an escape as the water rose, 
it must be opened for a few seconds and then 
be closed again before starting to empty the 
chamber, as otherwise theré would be an ex- 
cess of air inside, which would go far to neu- 
tralize the vacuum in the tank. The lower 
siphons are less*rapid than the upper ones in 
starting, as the air has to travel to the tank 
through some 250 feet of pipe in each wall and 
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around several bends. 


Moreover, the an 


which the water begins to carry out after the 
siphon has started to prime itself does not ap- 
pear to escape as readily as at the upper end, 
as it has a less direct route to travel before it 
can get free. Tests showed that the operation 
takes from three-quarters. to a minute longer, 
the first discharge of air appearing at the cul- 
vert outlet in from 1% to 134 minutes. The 
vacuum gage, however, indicates that the flow 
of air from the siphon to the tank reverses in 
about 45 seconds. As the outflow increases, 
the amount of air carried in the water contin- 
ues to increase, and the discharge for a min- 
ute or two is a compound of air-bubbles and 
water changing gradually until all the air has 
been discharged. The vacuum gage in a man- 
ner similar to that described-for the upper si- 
phon, commences to register a steadily increas- 
ing pull until, when the discharge is in full 
play, it sometimes reaches as high as 13 or I4 
inches, or nearly double that at the commence- 
ment of the operation. After the flow has 
stepped, the needle gradually settles back to 
the original figure indicated. The emptying of 
the lock, using both siphons, takes 5% to 6 
minutes. 

It will be seen from the foregoing description 
that once the tanks have been made ready for 
work the operating power is self-renewing, so 
that, were there no leakage of air into the 
tanks, lockages could be conducted at any time 


and by merely manipulating the 4-inch air 
valves. While tests for leakage have not yet 


been concluded, the experience obtained thus 
far seems to indicate that the tank will retain 
a sufficient vacuum for 2 or 3 hours after the 
last lockage. However, in order to avoid having 
to refill the tank when traffic is very infrequent, 
the plan has been adopted of closing the 20- 
inch outlet valve, thus holding the water in 
the tank. 
paratus is at once ready for use. 


On opening the valve again the ap- 





The highest kite flight on record was made 
at the Mount Weather Observatory of the 
United States Weather Bureau May 5th, 1910, 
altitude of 7,262 meters (23,826 feet) 
above sea level was attained. The highest pre- 
vious flight was made at the same observatory 
October 3rd, 1907, when an altitude of 7,044 
The altitude of the ob- 
servatory is 526 meters (1,722 feet). 


when 


meters was reached. 
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THE ENERGY OF COMPRESSED AIR 


By Snowpen B. ReEpFIELD. 

Up to the present time, for many classes of 
work, no other medium of power transmission 
has successfully taken the place of compressed 
air. Its ultimate economy in dollars and cents 
is well recognized, but there still are many 
phases of its nature not universally understood 
which have led to the promotion of schemes for 
power development and transmission, with 
which, if the backers and those brought into 
the transaction were more conversant, they 
would have nothing to do, and so would be 
spared financial loss. 

The most universal piece of practical knowl- 
edge on the subject of compressed air is the 
fact that it requires power to compress it, and 
that when once compressed it has the capacity 
of doing work in various machines designed 
for that purpose. It is also known, though 
not so widely, that the transformation of pow- 
er into compressed air, and from compressed 
air back to power again, involves considerable 
Another well known fact is that air 
while being compressed becomes greatly heated, 
and that while expanding in the working ma- 
chine it grows intensely cold, as is often evi- 
denced by the freezing of exhaust ports of 
pneumatic machines, much to the discomfort 
and annoyance of the operators. 

What is probably not often realized by the 
practical man is the fact that the greatest losses 
in power economy of compressed air are due 
directly to these evidences of heat and cold. 
However, what would probably prove the 
crowning surprise to this practical man would 
be the statement that, of all the energy in the 
coal burned to drive the compressor, not one 


loss. 


foot-pound of this energy reaches his air-oper- 
ated machine through the compressed air, but 
that what really drives this machine is the 
expansion of the atmosphere itself and that 
the energy required to expand this atmosphere 
comes from the heat in the atmosphere. 

The truth of the matter is that all the work 
done upon the air in compressing it is trans- 
formed into heat, and this heat is usually en- 
tirely dissipated into the water jackets and in- 
tercooler of the compressor and aftercooler if 
one is used, or in radiation from the pipe line, 
before reaching the driven machine. The com- 
pressed air reaching its destination at atmo- 
spheric temperature, no matter what its pres- 
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COMPONENTS OF AN AIR-COMPRESSOR IN 
DICATOR DIAGRAM 


sure, contains not one foot-pound more ‘energy 
than it contained before compression. 

These are very radical statements and those 
who are interested will insist upon convincing 
proof before accepting them as truths. The 
proof of these statements must necessarily in- 
volve theory and methematics, but in order to 
overcome the well known popular aversion to 
formulas, the arithmetical results of each step 
will simply be stated. 

CONDITION OF THE PROBLEM. 

The diagrams shown will be recognized as 
an adiabatic single-stage indicator diagram of 
an air compressor, the lower one being sepa- 
rated into its component parts. The area A B 
D E represents the net work done in the com- 
pressing cylinder. The line A E represents the 
absolute pressure of the atmosphere or 14.7 
pounds per square inch, and the line B D rep- 
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resents the discharge pressure, which, to illus- 
trate a practical case, is made 114.7 pounds per 
square inch absolute, or 100 pounds gage. To 
avoid decimals, the volume represented by the 
length A E may be.taken to represent a cylin- 
der volume of 100 cubic feet, and it will be as- 
sumed that the piston makes one stroke per 
minute, thus compressing 100 cubic feet of free 
air from atmosphere to 100 pounds gage pres- 
sure in one minute. 
WORK DONE IN COMPRESSING THE AIR. 

The principles of thermodynamics, as illus- 
trated by the familiar indicator diagram, teach 
us that the work done in compressing a gas 
from one pressure and volume to another, by 
any law that may be represented by a line, as 
for instance the adiabatic curve 4 B, is equal 
to the entire area under that line, down to the 
absolute zero line, this area, of course, being 
figured to the proper scale. 

Bearing this in mind, we have that in mov- 
ing the piston to compress the air in the cylin- 
der -under consideration, from pressure and 
volume P, I’, to pressure and volume P, V., 
the work done on the air by the piston is rep- 
resented by the entire area under the curve 4 
B, or the diagram A B H G, taken to the prop- 
er scale. 

In doing this work, the piston is supposed 
to have traveled from position A G to position 
B H and, of course, no back stroke in the other 
direction is supposed to have yet been taken. 
The total area of this part of the diagram fig- 
ured, or measured, and taken to the proper 
scale, will be found to be 425,000 foot-pounds. 
This is the work done in compressing the air 
from volume G J, or 100 cubic feet, to volume 
H J and raising its pressure from atmosphere 
to 100 pounds gage. Starting with 100 cubic 
feet and atmospheric pressure, and compress- 
ing to 100 pounds by adiabatic compression, the 
volume of the air H J or V, will be 23.26 
cubic feet. 

EXPELLING THE AIR FROM THE CYLINDER. 

Let the curve 4 C represent that of isother- 
mal compression. The law of this compression 
is that the temperature remains constant 
throughout its entire range, and that the pro- 
duct of the absolute pressure and volume at 
any point is equal to their product at any oth- 
er point. Under these circumstances, the vol- 
ume of the air represented by the length C D 
will be 12.816 cubic feet. In advancing the 
piston to position C K from position B H, 
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pushing the air out of the cylinder through the 
discharge valves at 100 pounds pressure, the 
work done by the piston is area B C K H and 
is the volume H K, multiplied by the pressure 
per square foot, or (23.26—12.816) X114.7X 
144—=172,500 foot-pounds. Then the entire 
work done by the piston from the beginning 
of the stroke to position C K is 425,000+172,- 
500—=597,500 foot-pounds. 
WORK DONE BY THE ATMOSPHERE. 

The work required to push the rest of the 
air out of the cylinder into the receiver at 100 
pounds gage pressure will be area C DJ K 
and is, by a similar calculation, 211,680 foot- 
pounds, bringing the total work done by the 
piston up to 809,180 foot-pounds to compress 
100 cubic feet of free air from atmosphere to 
100 pounds pressure and force it out of the 
cylinder and into the receiver. Now all of this 
work did from the motive power 
driving the compressor, for while the piston 
has been moving forward, compressing the air, 


not come 


the atmosphere has been exerting a pressure 
on the back of the piston, of 14.7 pounds per 
square inch absolute, and helping the piston. 
The work done by the atmosphere and repre- 
sented by area 4 E J G is then the product of 
the atmospheric pressure and the volume swept 
through, or 211,n80 foot-pounds; which it will 
be noted, is the same as the work done in area 
C DJ K. This leaves the net work done by 
the motive power of the compressor, 809,180, 
less 211,680 or 597,500 foot-pounds and this 
amount of work has actually come out of the 
coal pile. 
THE PART PLAYED BY HEAT. 

Now that this amount of work is proved to 
have been done by the compressor let us see 
what has become of it. At the point B, the air 
is very hot, due to the compression. Its tem- 
perature may be calculated by the adiabatic 
formula and assuming 60 degrees Fahrenheit 
initial temperature, we will find 484 degree 
Fahrenheit at point B. After the air has passed 
out of the cylinder and again cooled down to 
atmospheric temperature, in the pipe line, its 
volume will have shrunk to the length C D, 
which has already been shown to be 12.816 
cubic feet. In thus cooling and shrinking, the 
air has given out an amount of heat equal to 
the weight of the air multiplied by its specific 
heat, and by the difference in temperature. The 
weight of the 100 cubic feet of free air origi- 
nally in the cylinder at 60 degrees Fahrenheit 
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is 7.63 pounds and this weight will not have 
changed, no matter what the pressure and vol- 
ume, so the heat lost from the air during the 
process of cooling, after compression, and be- 
fore reaching the driven machine is 7.63X 
0.2375 (484—60)=768 British thermal units. 

In this expression, the figure 0.2375 is the 
specific heat of air at constant pressure. 

A British thermal unit is equivalent to 778 
foot-pounds of work, so the amount of work 
lost by the radiation of the heat of the air is 
708X778 or 597,500 foot-pounds. 

A glance back will recall that the amount of 
work actually coming from the coal pile to 
drive the compressor in compressing and ex- 
pelling 100 cubic feet of free air, at 100 pounds 
pressure actually 597,500 foot-pounds. 
What could be more convincing than this, that 
all the work done by the compressing engine 
has been dissipated in radiation of heat from 
the compressed air, on the way to the air- 
driven machine? 


was 


One thing will perhaps be 
It is this: In compressing 
100 cubic feet of free air to 100 pounds pres- 
sure in one minute, by single-stage adiabatic 
compression, the indicated horsepower in the 
compressing cylinder will be, by the 
known formula: 

Lh.p.=1.511 P, (R  —1) where P, is the 
absolute initial pressure in pounds per square 
inch and R is the ratio of compression. This 
gives 18.106 indicated horsepower per 100 cubic 
feet per minute. 
thus: 


more convincing. 


well 


Expressed in foot-pounds, 


597,500 
18.106 X 33,000=597,500 or 
778 
=768 British thermal units. Thus all signs 
point to the fact that the work done by the coal 
pile has disappeared into heat. 

It should be further noted that the initial 
temperature of the air entering the compressor 
cylinder will not affect the power. A higher 
initial temperature will result in a higher final 
temperature, but being warmer, there is a less 
weight of air admitted to the cylinder per 
stroke and wice versa. 

THE REAL SOURCE OF THE POWER ; 

So far so good, but if all the work has 
been lost in heat, what drives the pneumatic 
hammers, drills and so forth? Looking back 
again at the indicator diagram and remember- 
ing that the air after being compressed and 
cooled, has a volume represented by the length 
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C D or, as has been shown, 12.816 cubic feet, it 
will be realized that this is the volume of air 
entering the pneumatic machine driven, and 
this is the piston displacement of this ma- 
chine per minute or during the time that the 
compressor was compressing and discharging 
the 100 cubic feet of atmospheric air just con- 
sidered. As this air is admitted to the driven 
cylinder at 100 pounds pressure, or I14.7 
pounds absolute, the work done on the face of 
its piston during this time will be the product 
of the displacement and the pressure acting, or 
12.816X114.7X144 or 211,680  foot-pounds, 
which is exactly the same as the area C DJ K, 
which is also the same as area A E J G, which 
latter, it has been shown, was the work done 
on the back of the piston of the compressor 
by the atmosphere. 

This now proves that all the work done in 
the air-driven tool has come from the expan- 
sion of the atmosphere, acting on the com- 


pressor piston, which is the assertion, the 


‘truth of which we have been endeavoring to 


establish. 
EFFICIENCIES. 

Beyond this is the fact that the whole of 
this work does not actually reach the tool, and 
this aside from mechanical friction, which has 
not been considered at all in this discussion. 
The further loss of work is due to the fact 
that on the other side of the driven piston the 
atmosphere is 14.7 
pounds absolute, tending to retard it. This 
work of retardation again amounts to the 
product of the displacement and the atmos- 
pheric pressure, or 27,129 foot-pounds, and 
this deducted from the work done by the en- 
tering air, leaves a net amount of work which, 
neglecting mechanical friction, actually reaches 
the tool, of 184,551 foot-pounds. 

This is the amount of useful energy obtained 
from an expenditure of 597,500 foot-pounds of 
work given up by the compressing engine, or 
an efficiency of 

184,551 

—— X 100 

597,500 
This is the theoretical “thermal efficiency” of 
an air compressor and a pneumatic tool, rock 
drill, or similar device using air nonexpansively 


exerting a pressure of 


= 30.9 per cent. 


at 100, pounds pressure, compressed in a single 
stage, and does not include pressure drop, leak- 
age or friction losses. These mechanical losses 
would reduce the practical efficiency to about 








half of the theoretical value, making the actual 
efficiency probably about 15 per cent. 

If the compression had been compound, to 100 
pounds pressure, the theoretical thermal effi- 
ciency of the compressor and tool would be 36.4 
per cent.and the actual efficiency probably about 
18 per cent. This thermal efficiency depends 
upon the air pressure used, and decreases as 
the pressure increases. Also the lower the 
pressure, the higher the efficiency, but in order 
to do a given amount of work with a low 
pressure, it would be necessary to increase the 
size of the driven cylinder, and it has been 
found that the most commercial sizes, com- 
bined with power economy, leakage, etc., de- 
mand a pressure between 80 and 100 pounds. 

Objection may be made that this discussion 
is based upon the adiabatic compression curve 
and-so is not practical. The fact is that while 
the actual compression curve is slightly below 
the adiabatic, this means that some of the 
work of the air compressor goes directly into 
the water jackets as heat, instead of being 
lost in radiation from the pipe line later. The 
argument would be the same under these prac- 
tical conditions, with the actual temperatures 
and pressures, for the practical compression 
curve can be mathematically expressed just as 
well as the adiabatic, but the explanation and 
argument would be much more complicated 
and would lead to the same result. 

If compressed air is so wasteful of power, 
why is it becoming more and more widely 
used? The answer to this question is that the 
vast saving in labor cost as opposed to other 
methods of working, so far overbalances the 
comparatively that the 
latter secondary, and also many 
things can be done with compressed air that 
can be done with nothing else. 


low power economy 


feature is 


The power economy of compressed air may 
be increased by various means: Compound- 
ing. expansion and reheating, all of which sub- 
jects have been discussed in previous articles. 
—American Machinist. 





Vanadium cast iron was specified for the 
cylinders of 183 new locomotives recently built 
for the N. Y. C. and H.R. R. A pair of cylin- 
ders of this material in service two years, on an 
engine which ran 200,000 miles, showed only 
microscopical wear. 
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LARGE FUEL OIL VAPORIZER 

The sketch herewith represents in detail a 
high-pressure oil vaporizer or burner that has 
given good results in one of the largest forge 
shops in the middle West. It was designed by 
the superintendent and brought to its present 
efficiency after several month’s of experiment- 
ing. Several different types of high and low- 
pressure burners were secured from prominent 
houses and fitted to the furnaces under the eye 
of the demonstrators that came to superintend 
the installations. We had all the facilities 
necessary to try each burner under conditions 
prescribed for it, namely, fan blast, 6 ounces; 
compressed air, 100 pounds; oil pressure, 40 
pounds; and the use of reducing valves, pres- 
sure gages, a standard oil meter and the old 
reliable stand pipe or tank that could be filled 
with oil and the amount of oil used by each 
burner could be determined to an ounce. 

The burner had to heat a furnace 3%x5 
feet and 14 inches high. No rules were laid 
down as to how the furnace should be built, 
and it could be fired from the front, back or 
side. 

The cost of building the furnace; amount of 
oil consumed per hour; time required to bring 
furnace up to the required heat after lighting; 
control of the fire; and the time steel could be 
exposed to the flames with the mimimum 
amount of scale, were the points that would de- 
cide for or against the burner. 

With the low-pressure burners we found that 
the time required to light the furnace and raise 
it to the proper heat was one hour and fifteen 
minutes; the amount of oil consumed was nine 
gallons per hour. The oil not being properly 
broken up or vaporized, made it difficult to 
light and the furnace smoked so badly while 
heating up that we discarded this kind of burn- 
er early in the game. We then turned our at- 
tention to the high-pressure burners, which had 
their good points and burned about the same 
amount of oil. 

They all required so much fan blast and 
compressed air that the amount of scale that 
formed on the steel gave us no end of trouble. 

We then found that by reducing the com- 
pressed air to seven pounds and the oil to thir- 
ty, with just enough fan blast to keep a circu- 
lation in the furnaces, we could get ideal re- 
sults with the vaporizer shown. Some of the 
others failed to work successfully on this 
amount of air and others that did, were dis- 
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LARGE OIL VAPARIZER. 


carded because the valve was difficult to clean 
when it stopped up. 

With the burners shown, it is not necessary 
to strain the oil and the heavy grades will 
work satisfactorily. The mixer casting is ce- 
mented to the furnace. As the burner box 
bolts against the same, a tight joint can be 
made with a small amount of asbestos cement 
and prevent the oil from running down out- 
side. 

The blast gate is fitted to the top of the 
burner box to control the blast and the oil and 
compressed-air pipes are fitted with needle 
valves. The mixer nozzle channels can be 
cleaned without disconnecting the piping by re- 
moving small screws on the top and inserting a 
wire,:a feature that is very desirable. The 
hole in the back of the burner box enables the 
operator to see the effect of the blast on the 
fire and see the end of the mixer nozzle while 


cleaning the same. We have had good suc- 
cess with this burner for the last two years 
and have placed it in the hands of others to 
try. All speak in the highest terms of its ef- 
ficiency.—Forgeman, Cleveland, in American 
Machinist. 





USE AND CARE OF PNEUMATIC 
TOOLS 


[The following comprises the essential por- 
tions of an address by Mr. J. H. Simons, of 
the Chicago office of the, Ingersoll-Rand Com- 
pany, before the Railway Tool Foremen’s As- 
sociation. ] 

It is doubtful if any piece of machinery pays 
a greater profit on its investment or cost than 
a pneumatic hammer or a pneumatic drill kept 
in good working condition, yet it is equally 
doubtful if there is any piece of high-speed ma- 
chinery so much abused by neglect to properly 
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clean, oil and renew worn parts, which condi- 
tion retards the full admission of air to all the 
parts, interfering with the free movement, and 
rapidly cuts down the efficiency and capacity 
of the tools. Pneumatic tools, like all other 
high class machinery, must receive proper care 
and lubrication to give the best results. One 
of the most important factors connected with 
their proper care is to keep them clean and 
well lubricated. All pneumatic tool companies 
should proportion and construct their pneumat- 
ic tools in such a way that none of the parts 
will break from actual service unless some part 
is defective and escapes the different inspectors’ 
notice at the factory, which is liable to happen 
once in a great while in the most up-to-date 
and best regulated plant in the world, but if 
a wood boring drill, or a metal drill, is im- 
properly applied; that is, used on other work 
than for which it was designed and built, or 
overloaded by forcing it beyond its rated ca- 
pacity, something may happen. For instance, 
if a drill is constructed to drill 114 in. holes and 
is used for drilling 2 in. or 2% in. holes, then 
that something may happen. 

It is reasonable, to expect, and it is a fact, 
that in pneumatic tools, as in all other high- 
speed machines, the rapidly moving parts will 
wear in time—the pistons, ball races, balls, 
throttle valves, etc., in pneumatic drills, and 
the throttle levers, bushings, valves, pistons 
and cylinders on pneumatic hammers, and when 
the wear is sufficient to prevent the full and 
free admission of air, or the escape of air by 
leakage past a worn part, it reduces the effi- 
ciency of the tools, and the part, or parts, 
If this. is done the ma- 
chines will maintain their efficiency indefinitely. 

The greatest abuse, therefore, to which pneu- 


should be removed. 


matic tools can be subjected is the failure to 
An almost 
universal feeling seems to predominate on the 
part of operators. that a pneumatic tool should 
run and develop its full power so long as all 
the parts are held together, without any regard 
to cleaning, oiling or tightening up. The clean- 
ing and oiling of pneumatic tools should not be 
delayed until they stop working on account of 
dirt, rust or gummed oil. They should be 


properly clean and lubricate them. 


thoroughly cleaned with kerosene or benzine 
once every twenty-four hours, as the air taken 
into the compressor generally contains some 
grit or dust. It is almost impossible to prevent 
this foreign matter entering the working parts 


AIR 
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of the tool, thus causing the parts to become 
clogged and rendering the tool inoperative. A 
good plan in such cases is to thoroughly clean 
by pouring benzine or kerosene freely into the 
throttle handle. This dislodges all foreign mat- 
ter and cuts the thick oil, which can be re- 
moved by blowing the air under pressure 
through the tool, then lubricate in like manner 
with a good quality of light body oil. Sewing 
machine oil or a winter strained lard oil is very 
good. Heavy oils should never be used on 
pneumatic hammers or piston drills, as they 
cause the tool to work very sluggishly, with 
However, heavier 
oils should be used on the rotary type of drills. 


consequent loss of power. 


When pneumatic tools are not in use it is a 
very good plan to keep them immersed in 
kerosene. They should be suspended so that 
the dirt and foreign matter will settle to the 
bottom of the vessel and then be thoroughly 
blown out and well lubricated before being put 
into operation, as kerosene leaves them dry.. It 
will well repay any user of pneumatic tools to 
keep the inside of pneumatic tools as clean and 
We 


advocate, especially where the air is usually 


well-oiled as a sportsman would his gun. 


laden with foreign matter, the use of strainers 
on the tool and filters in the pipe line, arranged 
so that they can be readily taken apart and 
cleaned. A good form of pipe line filter is two 
cast flanged pieces properly tapped and thread- 
ed to fit the pipe line, bolted together, with a 
piece of gauze or fine mesh wire screen be- 
This can be made in any railroad shop. 
There are also sundry makes of automatic oil- 
ers for pneumatic tools, which are placed in 
the hose line a short distance from the tool, 


tween. 


and which can be refilled at any time without 
disconnecting the tool from the hose line. They 
are made in sizes to supply oil for from six to 
eight hours without refilling. 

Another abuse, especially with regard to 
pneumatic riveting hammers, is a rapidly in- 
creasing tendency on the part of operators, 
particularly where the hammers are used in 
construction of steel cars’ and in structural 
steel shops, more especially where “hunky” la- 
bor is employed, to use pistons shorter than 
those adopted by the makers as standard. This 
is the most flagrant abuse to which a riveting 
hammer can be subjected, and I cannot too 
strongly condemn this practice. The riveting 
hammers are designed with parts properly 
proportioned to meet the requirements of the 
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various classes of work to which these tools are 
adapted. Workmen that a 
shorter piston than the one furnished with the 
hammer 


have discovered 


increases the number of blows per 


minute and for a time facilitates their work. 
They: usually make these pistons by grinding 
down a broken standard piston, thus removing 
the hardening in a large degree, and leaving 
part 


softer should be. 


These short pistons have a tendency to crum- 


the striking than it 
ble, and the broken parts cut the inner casing 
of the cylinder, and if it is not damaged be- 
yond repair from this cause it is only a ques- 
tion of a short time when the cylinder will 
crack or the handle will be broken. When 
cracked cylinders, broken handles and broken 
rivet sets are experienced the hammer should 
be carefully examined to ascertain whether or 
not the workman has substituted a short piston 
and this can only be done when the hammer is 
in service, as it has been found that the work- 
men carry the short pistons with them and 
make the exchange after taking the hammer 
out of the tool room, replacing the proper pis- 
ton when returning the hammer at the close of 
the day. In some of the large manufacturing 
plants hammers have been discovered working 
with a short stub of a piston not more than 
two inches in length, ground conical on the 
striking end, and the managers of these plants 
have issued instructions making it an offense 
punishable by discharge where such conditions 
are found. One of our largest industrial or- 
ganizations, operating some eight or ten plants, 
inaugurated about a year ago a system for 
keeping a thorough inspection and record of 
pneumatic tools from the day of purchase until 
they had become obsolete or worn out. A 
record is kept of every item of repair made to a 
tool and a report is filed showing why the re- 
pairs are made necessary, that is, whether from 
abuse, lack of care, bad hose, natural wear and 
tear, or accident. The mechanical engineer in 
charge recently informed me that in looking 
over the report for the first six months he was 
greatly surprised to find that about 30 per cent. 
of the causes of repairs could be directly at- 
tributed to neglect in cleaning and oiling and 
about 15 per cent. to the use of inferior hose. 
IMPORTANCE OF AIR PRESSURE. 
Another important factor to be considered in 
the getting of the very best results out of pneu- 
matic tools is the air pressure. We have found 
after a very careful and paintaking investiga- 
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tion that, so far as the air pressure is con- 
cerned, one should have between 90 and 100 
pounds of air to get the best results. 
Canadian Government will not 


The 
accept steam 
tight rivets driven with pneumatic hammers 
unless these hammers are operated by 110 
pounds air pressure. All pneumatic tools can 
be operated on less pressure, but you will find, 
as I say, that 90 to 100 pounds of pressure will 
give the best results. 

In conclusion allow me to offer a few sug- 
gestions applying to all makes of pneumatic 
tools, which, if followed, will insure you more 
and better work from your equipment and will 
obviate delays and annoyances and minimize 
the expense of maintenance. 

First, see that the tools are well cleaned and 
boiled before putting them in operation. 

See that the pipe lines are thoroughly blown 
out before connecting the tool. 

Use the best quality of air hose. It is cheap- 
er and more satisfactory in the long run. 

See that your pipe lines are provided with 
filters or that strainers are used with the tools, 
preferably both. 

With drills, adjust the ball-bearings, where 
they are provided, so as to take up the lost 
motion, and be sure that they are firmly held 
by the lock nuts to prevent working loose or 
tightening up and binding when in use. 

With your pneumatic hammers be sure that 
the handle is always on tight, as the tools may 
be seriously injured by allowing this to work 
loose. This controls the joint between the han- 
dle in valve box and is of great importance. 

See that the operators hold their riveting and 
chipping hammers firmly against the work. If 
the die or chisel is allowed to play in and out 
of the hammer while in operation it will seri- 
ously damage the tool. Every blow should be 
delivered on the die or chisel and not on the 
forward end of the bridge of the cylinder in 
chipping hammers. With riveting hammers, 
which have no bridge in the cylinder, it. often 
means the loss of the die and piston by being 
shot out of the tool. Besides, in structural 
work it makes it dangerous to pedestrians in 
streets and thoroughfares below. There is no 
way of protecting against injuries of this na- 
ture except by care on the part of the operator. 

See that the chisel and rivet sets fit properly 
in the nozzles and are of proper length, other- 
wise there is an opportunity for loss of power 
and injury to the tool. 
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IMPROVED OXY-ACETYLENE 
APPARATUS 


The accompanying cuts show the essential 
features of an improved form of welding or 
metal cutting apparatus put out by J. M. 
Jackson & Company, Limited, of London. 
Manchester and Glasgow. 

The casing of the generator is constructed 
of steel plate, welded at the joints by the pro- 
cess it is designed to work. It is fed with 
coarse-grained carbide, which being 
cheaper, produces a greater volume of gas 
from a given weight than the fine-grained 
quality. A special feature is the ample size of 
the water tank, which effectually seals the ap- 
paratus and prevents the possibility of any es- 
cape of gas, while, as the whole of the gas has 
to pass up through this volume of water, it 
leaves the generator remarkably pure; al- 
though a scrubber is provided, this is more 
in the nature of a safeguard, as in practice it 
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FIG. 1. 
is not really necessary. The dimensions of the 
generator entirely eliminate heating troubles. 
An important feature of this type of appar- 
atus, which differentiates it from other makes 
should be noted. In this system the acetylene 
gas is generated in the water itself, and in 
consequence all the gas is got out of the car- 
bide and the gas generated is purer and cool- 
er; while, having to pass up through a large 
volume of water, the gas is entirely freed from 
sulphuretted and phosphoretted hydrogen. 
Fig. 2 shows the generator in section. The 
carbide is placed in a box having a perforated 
bottom which is placed the reverse way in a 
second box and again reversed into a third 


FIG. 2. 
box d, which is attached by means of a swivel 
joint to the lower end of the feeding lever e. 
The box is then lowered by means of this lev- 
er, through guides fitted at the sides of the 
water-filled shaft c. These guides are given a 
curve at the bottom which, acting on the 
swivel joint, causes the box containing the 
charge to be delivered under the hood f. It 
will be readily seen that, owing to the con- 
struction of the box, the water cannot come 
into contact with the carbide until the box is 
in position, so that there is no escape up the 
shaft. From the gasometer the gas 
through the scrubber and thence to the valves. 


passes 


A hydraulic back pressure valve, which pre- 
vents backfiring, is fitted close to the operator 
and the equipment includes a reducing and 
controlling valve for attachment to the oxy- 

















FIG. 3. 
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FIG. 4. 

gen cylinder. The burners, which have been 
designed to economise gas and also insure per- 
fect combustion, are made in two types. Where 
the work to be performed varies over a wide 
range of sizes, the burner consists of a mixing 
chamber with interchangeable burners, adapt- 
ed to meet the particular requirement, see Fig. 
3; where however, the work to be done is 
practically «standard, the burner as in Fig. 4 
is supplied. 





EXTINGUISHING AN OIL WELL FIRE 

On June 18 the Producers’ Oil Co. drilled 
in its No. 6 well in the Hart’s Ferry district of 
the Caddo field, in Louisiana. Several wells 
in the neighborhood had proved such vigorous 
gushers as to be hard to manage. Every pre- 
caution was taken to control this one by a 16- 
inch valve supposed to stand 800 pounds pres- 
sure. 

The well began flowing at a greater rate 
than any well ever before drilled in the Caddo 
field, and has been variously estimated at from 
8000 to 25,000 barrels a day. The effort was 
at once made to close it in pending the erection 
of suitable tankage, but a leaking nipple de- 
veloped, so that, with the best they could do, 
some 3000 barrels of oil a day sprayed from 
the leading valves. 

A “housing” was ordered from Shreveport 
with the hope of enclosing the valve, nipple 
and all, within a pair of castings which, when 
drawn together with bolts, would exactly fit 
around the entire valve and close the leak. On 
Sunday afternoon, June 19, while the castings 
were on the way to the field, a severe thunder- 
storm came up and caused great fear that the 
well might be ignited by lightning, an espec- 
ially serious matter, as the well men ‘working 
under this continuous shower of 3000 barrels 
of oil spray were constantly drenched with oil, 
which by the way, is about 43 degrees B. grav- 
ity, which means an oil with some 20 per cent. 
of gasoline and very inflammable. The gen- 
eral manager of the Producers’ Company, Mr. 
James Sharp, who was personally in charge 


of the work ordered all the “greasy men” to 
run at once to the bank of Jeems Bayou, 100 
feet away, and to plunge in if the storm came 
uncomfortably close. This was less than 10 
minutes before the lightning struck and ignited 
the well, at 5 o’clock Sunday evening. 

The situation now became a fight to extin- 
guish this fire. The blaze of light oil was 
sprayed to an unusual height by the great vol- 
ume of natural gas, and, with the gusty wind 
blowing the column of flame near to the 
ground in various directions, the danger to 
life and property was great. 

The most practical scheme for extingushing 
the fire seemed to be to drown the flame by 
steam. This involved shipping 25 steam boil- 
ers from Shreveport by rail to Mooring’s port. 
There they were unloaded and hauled about 
300 yards to the bank of Ferry Lake. There is 
no wharf at the lake, and it was a tedious mat- 
ter to reload the boilers onto barges, and it 
was no easy matter to tow these barges by way 
of the shallow lake and Jeems Bayou through 
the labyrinth of cypress trees and stumps to 
the nearest point to the well. There began the 
tedious work of getting the boilers up a mud- 
dy, slippery slope, and then of installing them. 
They were brought just as near to the fire as 
to avoid the licking flame should the wind 
drive it that way. Next a gang of expert pipe- 
fitters connected each boiler with a supply of 
natural gas from nearby wells. This alone 
would have taken a week in ordinary times, 
or say two months by day labor methods. 
Meanwhile another gang connected these boil- 
ers with steam pipes which were run still clos- 
er to.the enemy to deliver the steam on the 
flame at short range. Word was sent to 
Shreveport that the flame would be extin- 
guished at 6 o’clock Tuesday afternoon. As a 
matter of fact, it was put out one hour earlier. 
All the various features of assembling these 
boilers and getting up steam had been accom- 
plished in just 48 hours of continuous work.— 
Manufacturer's Record. 





GREAT GAS FIRE EXTINGUISHED 
BY STEAM 


One of the greatest and at the same time 
the most spectacular of gas well fires in the his- 
tory of the petroleum industry in California 
was recently conquered through the use of 
steam. The Standard Oil Company when bor- 
ing for oil in the Midway field near the town 
of Taft opened up an immense reservoir of 
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gas, the flow being under such terrific pressure 
that it wrecked the derrick. The combustible 
immediately took fire from the boiler, consum- 
ing the wreckage and driving the workmen in 
all directions from the scene. The enormous 
pressure, said by some to exceed 1000 pounds 
to the square inch, caused the gas to leave the 
well with such that it was prevented 
from burning lower than a score of feet from 
the ground. 


force 


At that distance it spread out 
and burst into a violet flame, about twenty feet 
higher changing to a golden yellow. This huge 
torch twisted and roared for seven days before 
a way was devised to extinguish it, and term- 
inate the tremendous waste. This was finally 


accomplished by the use of steam from six 


forty horsepower boilers. Four lines of steam 
pipe were laid from as many sides of the mam- 
moth jet. Saftey valves were tied down, and 
when the pressure which the boilers were capa- 
ble of withstanding was reached, the steam was 
projected on the flow of gas. The mixture of 
the steam with the gas caused the oxygen to 
be shut out, and the great flame sputtered, 
dwindled and finally died out. The well 
then capped and brought under control and 


Was 


arrangements are now being made to pipe it to 
surrounding fields. 





CONTRASTS IN MODES AND RATES 
OF COMBUSTION 
By CHARLES VICKERS 

combination of 


The 


stance, such as wood, coal or paper, produces 


oxygen with any sul 


a visible effect known as burning, the progress 
of which is attended with the total destructio: 
of the substance burned and the evolution 
light and heat. These visible effects have be- 
come so associated with “burning” that it ofte: 
is difficult to conceive of anything being burned 
and not producing these effects. When, how 
ever, metals, such as iron or copper, com 
with oxvgen such results are not seen, but t 
process is that of burning just the 
When 


there are no 


same 


iron rusts at ordinary temperatures 
ht or heat effects, al- 


visible lig 
: : ap 
though a combination of iron 


taken place. Heat, 


and oxygen has 
however, really is given off 
but it is carried away by the air, 
it is 


and 


formed, 


combination of iron and oxygen is really sl 
combustion, the iron being burned 
course of time nothing 1s left but 


familiarly known as rust, and, as might b 
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pected from the ease with which it is formed, 
iron ash or rust, is very widely diffused in na- 
ture, and is found in most minerals, the ashes 
of many plants, and the blood of animals. The 
red, brown or yellow color of many kinds of 
molding sands is due to the iron oxides which 
they contain. 

Copper and its alloys do not combine with 
oxygen as readily as iron, and at ordinary tem- 
peratures are very enduring. For this reason 
bronze is used for statues and in exposed po- 
When 


copper is brought to a red heat, however, it 


sitions on the better class of buildings. 


combines with oxygen and forms copper oxide 
or rust. Thus, in burning off the insulation 
from copper wire, a scale is formed which is 
brittle and is easily detached in the shape of 
fine flakes or powder. This is copper oxide, 
and if the wire is again heated and allowed to 
cool, another layer of will be formed, 


and when the wire becomes very thin it will be 


scale 


found to be oxidized all through, and so brittle 
that it may It will also 
be noted that the scales from the heated cop- 
of two colors, red and black. This is 
due to the amount of oxygen that has com- 


be broken with ease. 
per are 
bined with the metal. The black scales contain 
the largest amount of oxygen, being composed 
of one atom each of copper and of oxygen, 
while the red contains two atoms of copper to 
one of oxygen, and is produced when the metal 
cannot get access to sufficient oxygen to form 
the black protoxide of copper. It will thus be 
seen that two layers of scale are formed when 


the metal is heated, the outside one being black, 


1 


ind containing the largest quantity of oxygen, 


and the inside one red. Both these layers are 


easily detached by pounding the copper, and 
before such copper is melted to make bronze, 
these scales should always be pounded off, 


‘cause more scale will be formed during the 


melting process, making it extremely unwise 
idd any with the metal if it can be avoided 
It will be that 


burn, as well as those substances which in the 


seen, therefore, metals can 


burning give off light and heat. One important 


difference, however, should be noted, and that 
is that when wood is burned, the ashes which 
remain constitute but a very small portion of 
the original substance, because the greater part 


has been converted into gaseous bodies, by 


their combination with and have es- 


oxvgen, 
iped into the atmosphere. The metals, on the 


other hand, have lost nothing, but have gained 
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in weight, as they have taken oxygen from the 
air and formed a solid substance, the weight of 
which has been increased by the added: weight 
of the oxygen with which it is combined.—The 
Foundry. 

































































FIG, 1 
AIR OPERATED TROLLEY CAR GATE 


There are now in use several different air 


operated devices for opening and closing the 
rear gates of trolley cars. The apparatus here 
Veley, 
master mechanic of the Cedar Rapids and Mar- 
ion City Railway Company, the 


shown was designed by Mr. Elmer E. 


cuts being 
adapted from the pages of the Electric Trac- 
tion Weekly. 

The details of the mechanism are 
Fig. 1. The 
motorman by 


shown in 


gate can be operated by the 


the air attachments, or on cars 
without The air 


has two pistons with 


air by means of a foot lever. 
cylinder under the car 
rods extending out at each end and operating 
the gates by rack and quadrant. The control- 
ler handle and the gate operating handle are 
so arranged that the motorman cannot apply 
the power until the gates are closed. He can 
operate his controller on or off until the car 
comes to a dead stop when he can release the 
gates. 


They do not with a 


slam as they are equipped with a slow regulat- 


come together 



















































































ing device, so that should any one become 
caught between them no injury to person or 
clothing will result. In Fig. 3 a boy is caught 
between the gates and does not seem disturbed 
by it. The direct connection of the air pistons 
with the gate quadrants eliminates all lost ino- 
tion. 
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CONTROLLABLE DIFFERENTIAL AIR 
PRESSURE IN SURGERY* 


By Joun B. Huser, A. M., .M. D. 


Until very recently, the surgeon ha: paid 
the thorax deep respect—that cage which im- 
prisons the lungs, the pleura, the heart, and the 
great vessels; because, while the cerebrum and 
abdomen contain organs not immediately es- 
sential to existence, we should die almost in- 
stantly if the heart and the lungs (especially 
the latter) are put out of action, and because 
the resilient and elastic lung tissue tends to 
collapse, on opening the thoracic cavity, under 
the atmospheric pressure of fifteen pounds to 
the square inch, to which the surface of our 
bodies is subjected. ‘ 

Before 1904, the thorax had indeed been en- 
tered, but not safely, unless inflammatory ad- 
hesions between the pulmonal costal 
pleure protected the collapsible lung tissue 
against the ordinary atmospheric pressure. The 
surgeon must operate within the thorax 
safely as anywhere else within the economy. 
So surgeons have recognized that such opera- 
tions as thoracotomy and pneumectomy cannot 
be done with impunity without the aid of dif- 
ferential air pressure. 


and 


as 


Much experimentation 
has been done to this end, with the result that 
both the lungs and the esophagus may now be 
safely invaded. The heart may be exposed to 
view, the pericardium opened and the myocar- 
dium incised. All this is not the easiest thing 
in the world; nevertheless, the skilled surgeon 
may now proceed with confidence upon oper- 
ations most hazardous a few year since. 

In 1904 there were operating chambers in 
use in Europe. Brauer’s apparatus is a single 
positive pressure chamber akin to that pres- 
ently to be described. That of Sauerbruch is a 
negative pressure chamber, the patient’s head 
being outside of it in the ordinary atmosphere, 
his body being in the chamber. They were 
made of metal; voices reverberated in them; 
surgeon and anesthetizer were separated by a 
solid wall; the noise made telephoning impos- 
sible; the operator could not see his patient’s 
face, there was not sufficient room; there was 
no provision for breakdown of power; there 
was negative pressure only, or positive pres- 
sure only. 

Up to the spring of 1908 the existing appar- 


*Abstract from Scientific American. 
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atus was of two types: one working from at- 
mospheric pressure downward, negative pres- 


sure; the other from atmospheric pressure up- 


ward, positive pressure. There was none 
working both ways. Wherefore Dr. Willy 


Meyer of New York city, and his brother,, Mr. 
Julius Meyer, an engineer, built a double 
chamber for use in positive and negative dif- 
ferential pressure. It was in this chamber that 
I saw the whole left lung of a dog removed. 
There is an outer negative pressure chamber 
(the operating room) within which is a posi- 
pressure (the anesthetizer’s 
room). It is thus possible to operate under 


tive chamber 
either negative or positive differential pres- 
sure; under a combination of the two; or from 
one to the other in the same operation. 

The advantages of combining two chambers 
to form one apparatus are: The operating ta 
ble remains fixed under whatever pressure the 
operation is done; and there is avoided the 
moving of the table from inside to outside 
necessary with the European tables, should it 
be considered feasible to change the pressure 
from positive to negative, or vice versa. More- 
over, in this Meyer chamber there is ample 
space for the surgeon and his assistants and 
nurses, arranged for by the projecting head 
box, in which there is an aperture closed by a 
rubber collar, adaptable to the of the 
neck. The operator can see the patient’s face, 
and the anesthetizer the body—not directly, 
however, but through a mirror; and atten- 
distracted from the 
The anesthetizer and 
the head of the patient are in the smaller 
positive differential pressure chamber, which 
is of size ample for the use of oxygen and 
other apparatus, and has an airlock providing 
and egress while the pressure is on, 
and without interruption thereof; from this 
the 
every minute. 


size 


tion is, therefore, not 


work of anesthetizing. 


access 


chamber ether fumes are ventilated oft 

The operating chamber needs no air lock. 
Its pressure can at any time be raised from 
negative to atmospheric pressure, while the 
differential pressure required for the opera- 
tion is being maintained without interruption 
so that the door leading to the outside can 
then be opened. A triple reserve is provided 
in case of breakdown. There are two inde- 
pendently driven sets of pumps—one for pres- 
sure, and one for vacuum; so that in case of 
any mishap to one unit an immediate change 
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can be made from one kind of differential to 
the other; in the event of accident to both 
units a hand pump is provided, for maintain- 
ing the positive differential pressure in the 
anesthetizing chamber. The motors run at 
constant The variation of the air 
pressure in the chambers is effected by manip- 
ulations of two air valves, set by hand to the 
desired gage readings. 

This structure belongs neither to the kind 
of apparatus that works from atmospheric 
pressure downward, nor to that working from 
atmospheric pressure upward. 


speed. 


It is sui gen- 
The aim in its construction has been to 
overcome and remove the limitation of dif- 
ferential pressure chambers to 


eris. 


atmospheric 
pressure as the fixed basis at one end of the 
difference in pressure; and to enable the es- 
tablishing of the basis anywhere above or be- 
low, or at atmospheric pressure, at will. This 
was accomplished by combining two differen- 
tial chambers in one apparatus, in which these 
modifications were possible: (1) The rooms 
may be separate; (2) they may have one 
corner in common; (3) or one wall in com- 
mon. 

To what pressure can the operator and his 
assistants themselves? Where is the 
Even should the negative cham- 
ber be exhausted to a differential pressure of 
50 millimeters (1.968 inches) Hg., thus being 
strained to the limit of its capacity, they 
would still be -within the limits of possible 
everyday experience; for in our climate bar- 
ometric fluctuations of 50 
are nothing unusual. 


expose 
danger line? 


millimeters Hg. 
The differential pres- 
sures used in thoracic surgery seldom exceed 
that corresponding to a difference in altitude 
of from 250 to 300 feet; that is, the patient’s 
mouth is lowered about 300 feet below his 
opened thorax. However, surgeon, assistants, 
anesthetizer and nurses are not under differ- 
ential pressure at all; their entire bodies are 
under only one pressure. 

This combination of medical and engineer- 
ing science was begun early in 1908. Numer- 
ous difficulties were met; on December 23rd 
1909, the Universal Differential Pressure 
Chamber was tested: it was first used in the 
Rockefeller Institute on January 8th, 1909; 
on May 7th, 1909, it stood complete. 

It may be apropos to consider briefly, other 
contrivances by which atmospheric changes 
are made for medical purposes. There is the 
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Kuhn pulmonary suction mask, which at 
two hourly intervals is placed over the nos- 
trils and mouths of sufferers from pulmonary 
tuberculosis asthma, anemia and certain heart 
affections, the purpose being to produce a 
rarefaction of the air in the chest, with 
a consequent hyperemia. Then there is the 
pneumatic cabinet, which Dr. C. E. Quimby 
and other physicians in this city have for at 
least a decade past been using for pulmonary 
and cardiac affections. On entering this cab- 
inet one breathes the ordinary atmosphere 
from without through a rubber tube, while 
he is subjected to negative pressure. An odd 
sensation here is that in expiration one has 
actually to push out the air from one’s lungs, 
and with some little effort. Another is a 
compressed air chamber, seemingly as large 
as a fair-sized living-room; there is at least 
one of these in London, though I do not 
know of any in New York city. 





EXPLOSIVES IN TUNNELING 


The selection of explosives for tunnel blast- 
ing probably requires a more careful study of 
conditions than for any other kind of excavat- 
ing. Maximum speed in driving cannot be at- 
tained unless the explosive best adapted to the 
work is used. When starting a tunnel or drift, 
it is a good plan to thoroughly try out several 
explosives which are distinctly different in ac- 
tion, before finally adopting any one of them. 
The results, however, from this preliminary 
trial will be of little or no value, unless each 
different explosive is used under exactly the 
same conditions. Care must be taken to see 
that no change occurs in the character of the 
rock, number: and direction of the bore holes, 
strength of the detonator, kind and quantity of 
tamping, amount of water encountered, method 
of connecting up the bore holes for firing, and 
that the explosive is always thoroughly thawed. 
If a material change in any of these condi- 
tions occurs as the work progresses, further 
tests should be made to determine whether a 
quicker or slower, a stronger or weaker, ex- 
plosive might not break the ground or. bottom 
the bore holes better, or make it possible to 
bring out the cut with fewer holes or deeper 
ones. The speed at which rock can be drilled 
does not indicate how it will break, and not 
infrequently that which can be easily drilled is 
very difficult to blast—Mining World. 
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MACHINES IN COAL MINING 

One mining machine with three attendants 
will generally do as much work as 20 men can 
accomplish by hand labor. This saving in time, 
labor and cost has made mining machines in- 
dispensable. Every coal-producing State in the 
Union will eventually enforce laws prohibiting 
shooting coal from the solid. A machine us- 
ing a cutter chain traveling horizontally across 
the face of the coal has the largest capacity and 
consumes the least amount of power. This 
style of coal cutter is most commonly used in 
America and is generally driven by an electric 
motor. Where a mine has rolling bottom or 
where a band of sulphur occurs near the bot- 
tom of the seam, many chain-breast machines 
will not work satisfactorily. In such mines, 
coal-punching machines are most often em- 
ployed. The puncher machine is also especially 
adaptable in coal where the cleats are not well 
defined, as it allows a condition of shooting 
which places the coal in such a shape that it is 
easily loaded. Coal always rolls better when 
shot after being undercut 
Whether to adopt the 
puncher machine at any mine is a question that 
requires careful 


with a_ puncher. 


chain-breast or the 


consideration 
SAVING BY USE OF MACHINES. 

As to the saving that results from machine 
mining, it may be said that at a mine produc- 
ing rooo tons per day and having a I5c margin 
in favor of machine mining, the gross saving 
would be about $150 a day, or $30,000 per year 
of 200 days. In 
maintain its 


such a case the company can 


output with 20 per cent. fewer 


men than are 


required when hand mining is 


employed. The $30,000 saving will. pay for 


s 


the machine plant, installation and cost 


1 as interest and deprecia- 


maintenance, as wel 


tion, in about one year’s time 


The advant iges ot coal utting are, 
increased percentage of large co 2 


coal is mined 





firmer and bett 


(3) a more regular line 


ic 5 
leading to more systematic timbering; (4) 
creased safety conditions min 5 
thin seams can be profitably mined: 
creased output; and (7) fewer explosives 
required for getting down the coal. The ef- 


fectiveness of machine mini 
fact that American coal oper 
men, produce 60 


is shown by 
itors, with 
mined in Great Britain—Floyd IV. Pa 


Engineer and M 


COMPRESSED AIR MAGAZINE. 


DIFFERENCES IN STEAM CONSUMP-. 
TION OF COMPRESSORS 


Suppose that a compressor is required to 
compress 500 cu. fit. of free air a minute, de- 
livering to a receiver at 100 lb. gage. A two- 
stage machine of that capacity will require 
approximately 92 i. h. p. to 
Now, best straight line 
compressors are furnished with Meyer valves, 


perform the 
work. while the 
they are usually set by the operator to cut off 
constantly at about three quarter stroke, and 
with such setting they will require on an 
average 45 lb. of steam per horse power hour, 
Corliss with cross 
compound steam cylinders will do the work 
with 15 Ib. of 


while duplex machines 


steam or less. There is not 
only thus a saving of two-thirds of the coal 
consumption, but also a corresponding re- 
duction of boiler plant, and the labor and oth- 
er cost of its operation. 


HYDRO-ELECTRIC POWER FORMU- 
LAS 


Knowing the quantity of water and satic head 
in feet, 





four very simple rules for determining 
the hydro-electric output of a power-plant have 


have developed. Three units of water meas- 


urement are embodied and the output 


therefore, be calculated direct without conver- 


can, 


sion 


\ miner’s inch (m. i.) is taken as 1.5 cu. ft. 


of water per minute 


(a) 1 m. i. will develop 2 hp. with 1000-ft. head. 
(b) 1 min. ft. will develop 1 kw. with 1000-ft. head, 
(c) 1 sec. ft. will develop 8 hp. with 100-ft. head. 
(d) 1 see. ft. will develop 6 kw. with 100-ft. head. 
H (feet) vw 0.002—hp. 
H (feet) yw 0.001—kw. 


(miner’s inch) 


2 
(b) Q (cu, ft. per min.) \ 
a : 


(c) Q (eu. f per sec.) H (feet) sv 0.08 —hp. 
(dad) Q (eu. ft. pd sec. ) H (feet) 0.06 —kw. 
he nversi of kilowatt to horse-power 


sa, can readily be made in the usual 
The value of these equations lies in 

losses such as friction or head loss 
the pipe. generator, water-wheel, and trans- 
losses are all taken into consideration, 
is, at the values usual in high-head instal- 
lations of Western practice. 
Assuming a pipe-line efficiency of 95 per 
‘ent., a waterwheel efficiency of 80 per cent., 

generator efficiency of 96 per cent., and a 
transformer efficiency of 98 per cent., the plant 
cent. Allowing:a_ still 


/ 


efficiency is 71.5 per 


further loss 1.5 to 2 per cent. for inefficiency 


regulating nozzle losses, etc. the switch- 
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board output will be 70 per cent. Assuming 


well known constants, the following deduction 
from one of the formule may be given: 
w=—62.5 lb. weight of I cu. ft. water. 

1 hp.==33,000 ft. lb. per min. 

I m. i.=1.5 cu. ft. of water per min. 

Q=quantity of water. 

H=static head from forebay to centre of 
nozzle for impulse wheels and from surface of 
head-water to tail-water surface in the case of 
turbines. 

From the well known equation P= QwH 

1.5 62.5 1000 ft. 
may be calculated P or hp.= 





33,000 
0.701.990, or practically two horse-power, 
the approximation being large by one-half ot 
1 per cent. The other formulae are obtained 
directly or deduced from the foregoing. 

Say that at a certain power house there is 
continuously delivered 3,500 m. 1. of water 
with a head of 830 ft. Then: 

3,500 X830X0.002=5,810 h. p. or 4,360 kw. 





IMPROVED DRAEGER RESCUE 
APPARATUS 

Over 3,600 sets of the Draeger rescue ap- 
paratus are now in use in different parts of 
the world. The experience accumulated has 
suggested many improvements which have 
been adopted from time to time, and the in- 
ventor has been continually engaged in dealing 
with practical difficulties the successful solu- 
tion of which has at last enabled the firm to 
introduce a new apparatus, which, while re- 
taining all the best features of the old type, 
embodies many improvements, one of which 
at least is of a most important character 

In the older apparatus, the length of time 
man could work in a noxious atmosphere was 
limited to two hours, which could possibly be 
extended to three, by an experienced man hus- 
banding his resources. It frequently happened 
therefore, that by the time a rescuer had 
reached the scene of the accident, he was com- 
pelled to return, owing to the limited supply of 
his oxygen. The problem was to eonstruct 
smoke helmet with a longer “life” without in- 
creasing the weight. Messrs. Draeger have not 
only accomplished this, but have actually suc- 
ceeded in reducing the weight. With the new 
apparatus, it is possible for a man to remain 
in gas for a length of time only limited by his 


physical endurance. There are already, we 























REPLACING OXYGEN CYLINDER, 


are informed, records of men working continu- 
ously in poisonous gases for over seven hours. 

In principle, the machine remains exactly the 
same. An oxygen cylinder and a potash cart- 
ridge is fitted to the frame, which will enable 
the wearer to breathe in comfort for two 
hours; instead, however, of having to return 
to the base to obtain fresh charges, these can 
be fitted instantaneously with perfect safety 
in the most poisonous atmosphere. The half 
tone shows the exchange of oxygen cylinders 
in smoke in thirty seconds (the breathing will 
not be affected even if the changing occupies 
several minutes). No smoke or gas can get 
through the small capillary tubes of the oxy- 
gen-reducing valve. The exchanging of the 
potash cartridge only occupies four seconds. 
During the time of the exchange, self-acting 
valves are shutting off the openings in the 
apparatus and preventing the entrance of nox- 
ious gases. Thus it will be seen that by a 
system of relays bringing up supplies of re- 
serves, teams can work continuously until thetr 
object has been accomplished 

Progress has been made not only in eff- 
ciency, but also in comfort. The black frame 
fits the body and the weight is distributed, so 
that it may be worn without effort. The new 
helmet is composed largely of soft leather, 
with a metallic window portion, and the pneu- 
matic lining is of such a shape as to fit any 
head—long, short, broad or narrow—without 
undue pressure. The pneumatic rubber lining 
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in this helmet is stronger and safer, and the 
whole helmet is lighter in weight. The oxy- 
gen gauge is carried on the chest, so that the 
oxygen supply can be watched during work. 
An important feature of this apparatus is the 
reduced price of the cartridges. 





IMPROVED GAS FOR BALLOONS 

A process has been devised in Germany for 
improving the gas commonly used for bal- 
loons. Illuminating gas is forced through 
long tubes maintained at a high temperature. 
Most of the carbon is thus separated out and 
the percentage of hydrogen is largely in- 
creased, so that it then constitutes 80 per cent. 
of the whole. The specific gravity is re- 
duced from 0.44 to 0.225, or less than one- 
quarter that of air. In coal gas 1 cubic meter 
(1.3 cubic yards) sustains 07 kilo (1.5 
pounds). A cubic meter of the new gas sus- 
tains 1 kilo (2.2 pounds). 





A TROLLEY ROAD WEED BURNER 

A home-built weed burner successfully em- 
ploved by the Northern Texas Traction Com- 
pany is described in a recent issue of the Elec- 
tric Traction Weekly. The outfit is mounted 
on a flat car and it sprays burning crude oil. 
There are four drums each 20 ft. long and 20 
in. in diameter, the upper drum an air reser- 
voir, and the three lower containing crude oil. 
Air pressure is supplied by a chain driven mo- 
tor-operated compressor of 105 ft. capacity. 
A pressure of 150 lbs. is maintained in the air 
reservoir and a pressure of 80 lbs. goes to the 
oil drums. The compressor is water jacketed 
and a water tank is carried over the compres- 
sor. There are four burners inside of a drum 
extending across the track and carried about 3 
ins. from it. The drum has a slot at its base 
and the burners project to the mouth of the 
slot. Lines from the air drum and from each 
of the oil drums connect just above each burn- 
er and valves are provided in each line to reg- 
ulate the supply and pressure. By having the 
burners just inside of the drum the flame is 
given a whirling effect and spreads it the en- 
tire width of the track. Considerable difficulty 
was experienced in holding the flame down 
onto the track, and in preventing it from blow- 
ing back and setting fire to the car, so that a 
series of aprons had to be rigged up. The 
largest of these extends back 6 ft. and is 8 ft. 
wide, while other aprons protect the car fram- 


ing and the tanks. The aprons are supported 
on a pair of T-rails extending the whole length 
of the car and back to the end of the largest 
apron. The outfit is trailed by a work car at 
the rate of 11%4 m. p. h. and the work is done 
at night, II p. m. to 4 a. m. During summer 
months, the line is gone over every two weeks, 
The cost of operating the rig, including oil, 
train crew and power, is figured at $125 per 
month, and as it formerly cost $1,000 per month 
to dig and cut weeds, besides disturbing the 
track, the scheme of burning the weeds is 
looked upon as a very satisfactory investment. 





OVERHEATING OF AIR BRAKE PUMPS 

Especially in summer the overheating of air 
pumps becomes a troublesome question alike to 
enginemen and repairmen.. With the initial 
high temperature of the air on a hot, dry day, 
added to the heat gained during the process 
of compression, it requires considerable atten- 
tion to the air brake system in general to pre- 
vent the air pump from being seriously over- 
heated. 

Among the most common causes of overheat- 
ing are: Insufficient lift of air valves, air 
valves stuck or broken, loose intermediate valve 
seats cutting off lift or intermediate valves, leak 
at discharge pipe connection to air pump, or at 
main drum, air end rod packing blown out and 
racing of air pump. 

These defects are easily located and, if 
promptly remedied, will prevent overheating 
and prolong the life and efficiency of the pump. 

One defect frequently found is air end rod 
packing blowing. This reduces the efficiency 
of the pump to a considerable extent and is 
sure to result. in overheating. This defect is 
often overlooked, especially if the steam end 
happens to be blowing at the same time. 

Another thing that should not be overlooked 
in the care of an air pump is its proper lubrica- 
tion. Do not flood the air end of the pump 
with oil, especially after it has begun to heat. 
Do not use engine oil, as it is not suitable for 
cylinder lubrication and will, in time, choke up 
the air passages, thereby destroying the effi- 
ciency of the pump. Oil sparingly at all times. 
Keep a good oil swab on the piston rods. Do 
not make the mistake of speeding the pump, 
for after a certain speed is attained the pump 
is working at its full capacity, and crowding 
beyond that will result only in overheating and 
failure. 
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BELT DRIVEN AIR COMPRESSOR 

The half tone, Fig. 1, shows one of a line of 
simple power driven air compressors built by 
George S. Comstock, Michanicsburg, Pa., suit- 
able for shop use or for any service when com- 
pressed air is required in comparatively small 
quantities and at the ordinary working pres- 
sures. Figs. 2 and 3 show the design and con- 
struction so that little description is necessary 
The two cylinders in a straight line and the 
crank shaft bearings are all integral with the 
frame or base, so that there is no possibility of 
are also in a straight line, and the scotch yoke 
principle employed for the drive gives a prac- 
tically universal joint at the crank pin brasses. 
The cylinders are completely water jacketed 
and the splash lubrication guarantees the con- 
stant lubrication of all the working surfaces. 

Fig. 3 is an enlarged section of the cylinder 
head showing the valve arrangement. D is 
the inlet and E the delivery. A is the inlet 
valve, and B the delivery valve, all being read- 
ily accessible. The central cover of the ma- 
chine can be lifted off at any time giving roomy 
access to everything inside. 

These compressors are made with one, two 
or four cylinders and with 8 different air ca- 
pacities ranging from 6 to 140 cubic feet of 
free air per minute. 


A SIPHON WATERWORKS 

Siphonic action is the means by which water 
trom fifty 2% inch driven wells of the Wo- 
burn, Mass., supply is conveyed to the pit from 
which it is pumped into the distribution system. 
The wells are connected to the pump pit by a 
I4-in. cast iron pipe, which extends downward 
almost to the bottom of the latter. The high 
point in the line where air may collect is tapped 
by two 2%-in. pipes, which are connected to a 
closed tank at the pumping station. Air is 
exhausted from this tank and the pipe line by 
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FIG. 1. 
a small vacuum pump operated by a water- 
wheel using city pressure, and siphonic action 
occurs, filling the pipe and tank with water; 
the air pump is put out of action by a float reg- 
ulator in the tank as the water rises in it. Air 
which accumulates during the operation of the 
siphon enters the tank, and consequently lowers 
the water level in it; the float, therefore, de- 
scends and the air pump is automatically start- 
ed, exhausting the accumulated air. With this 
device practically no attendance is necessary. 





FIG. 3. 


A GUN’S WORKING LIFE FCUR 
SECONDS 

What is the average working life of a gun? 
The answer is startling. The useful life of a 
gun of any size from a .303 rifle to the 13% 
in. pieces for the new Dreadnoughts is ap- 
proximately four seconds! The basis taken for 
this computation is the number of rounds fired 
and the time occupied by each round. A 12in. 
gun is destroyed by erosion after 100 rounds; 
the average mean velocity of its projectile is 
half the muzzle velocity, or say, 1200 ft. per 
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second. The length of the gun is 45 ft., and 
hence its total life 3.8 seconds. 
the scale 


As we descend 
number of rounds 
that may be fired before erosion has destroyed 


of calibres the 


the gun increases, so that the working life re- 
mains almost constant at about four seconds. 
This broad generalisation must not, of course, 
be taken too literally, as many varying factors 
may influence the result; but it serves, never- 
theless to enforce the fact that the useful life 
of all guns is actually of the briefest. And the 
end of all is the same; be they large-or small, 
it is the erosion of the bore that unfits them 
for further like 
wasting disease, is progressive—it begins with 
the first round that is fired, and before it has 
destroyed the sufferer it has greatly reduced 
its usefulness. 


service. But erosion, some 


The accuracy and range of the 


gun decrease as the erosion augments, and 
hence tables and scales, which are correct at 
the beginning of a fight, are wrong before the 
action is half over. It is not surprising then 
that the subject is one that has been pro- 
foundly studied, and that new investigations 
are always being made—The Engineer, Lon- 


don. 





A NOVEL STEAM BOILER 
A steam boiler and furnace of peculiar con- 
struction, which requires no chimney, because 
the combustion with the 
steam which is admitted to the cylinders of 


gases are mixed 
the steam engine, have been in successful op- 
eration for some time on a Russian torpedo 
boat. Liquid fuel is used, and the combustion 
gases, which initial 
from 3.300 to 3.600 deg. F., have a tempera- 
ture of about 1,800 deg. F. 
the heating surfaces of the boiler. 


have an temperature of 
when they leave 
The gases 
then enter a tube into which a fine spray of 
The 
gases are thus cooled to between 650 and 900 
deg. F., and the water is converted into sup- 
erheated or 


cold water is injected under pressure. 


unsaturated steam of the 
temperature. The mixture of steam and com- 
bustion gases is conducted into the upper part 
of the boiler and flows thence, mixed with 
steam generated in the boiler, to the cylin- 
ders. In addition to dispensing with the 
chimney, the new boiler possesses the merit 
of very high efficiency, utilizing 90 and even 
as much as 97 per cent. of the heat produced 
by the combustion of the fuel. 


same 
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PNEUMATIC CAISSONS FOR DRY- 
DOCKS IN QUICKSAND 

The dry-dock construction in the Brooklyn 
navy yard is one of those complicated pieces 
of work which deserve to be described by a 
literary master like Kipling, for the struggle 
that is going on there between the treacher- 
ous quicksand and the men in charge of the 
work is something wholly outside the ordi- 
nary run of engineering undertakings. Every 
dry-dock in the yard has caused its builders 
constant worry, but the new one has a partic- 
ularly cantankerous record of disaster. Those 
who are unacquainted with the site can hard- 
ly imagine the difficulties. The place is un- 
derlaid by very fine material possessing most 
of the characteristics of quicksand, although 
some engineers have hardly classed it as such. 
Whenever a large excavation is made in it 
subsidence occurs in the vicinity. The earlier 
contractors on the dock conducted the work 
in the open, and before they retired a num- 
ber of buildings in the vicinity were injured 
by the settlement of their foundations. At- 
tention has been called from time to time to 
the warning against such methods given years 
ago by the builder of the first dry-dock in the 
yard, the late William J. McAlpine. His ex- 
perience showed him that it was impossible 
to execute more than a small piece of the 
structure at a time, but that the 
in piecemeal by concentrating 
the work on small areas. 


concrete 
could be put 
The new dock, af- 
ter a record of 


long disappointments and 


tribulations, is now being executed in just 
this way, but by means which were outside 
the resources of Mr. McAlpine. The con- 
struction of such a dock is essentially a foun- 
dation problem, and the work is now being 
executed successfully by employing that most 
important resource of foundation specialists, 
the pneumatic caisson. This is essentially a 
means _ for construction on a 
most favorable condi- 
tions, and the work in progress in the Brook- 
lvn navy yard is a singularly vivid exemoli- 
fication of the progress in such matters since 
the first dock constructed. That the 
troubles have by no means been wholly over- 
come is very probable, but enough of them 
have been encountered and bested to indicate 
that the new dock can be constructed without 
any more serious results to adjacent struc- 
tures.~Engineering Record. 
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STONE QUARRYING TO SPECIFICA- 
TION 

In comparing the rate of production of a 
modern manufacturing establishment in al- 
most any line of activity with that of one of 
the shops of the olden time, with its obsolete 
means and methods, the comparison always 
being of course for the magnification of the 
former, we are apt to omit some of the essen- 
tial particulars, the omission leading us to un- 
warranted conclusions. A locomotive works, 
for instance, for a given force employed, will 
now turn out many times. the number and val- 
ue of engines which would have been possible 
half a century ago. Upon investigation it will 
soon appear that all the improvements in ma- 
chine efficiencies and in the details of shop 
manipulation do not nearly account for the 
vast increase in output. Every shop in these 
days not only has its own force busily em- 
ployed, but it also has many hands in many 
factories variously situated producing the min- 
or details of the assembled machines which it 
turns out. Besides the enumerated force of 
workmen in the shop itself, there are probably 
many more than that number in other shops 
who are preparing material and manufactur- 
ing the numerous “supplies” which the shop 
requires and uses to complete its work. 

This same distributing and specializing of 
activities, while concentrating their results, ap- 
plies in larger enterprises than those of the 
shops. The greatest of all industries, is the 
building of cities, and none, perhaps, has had 
a greater transformation. -The modern build- 
ing methods are most rapid and prolific, be- 
cause here the practice is now similar to that 
of the shops. The building of New York, for 
instance, is going on, not in New York alone, 
but in various places throughout the land. 
Practically all the vast structures which we 
are continually piling up higher and higher 
are really manufactured elsewhere, Manhat- 
tan witnessing only the final assembling of 
the parts. Most of the building of the sky- 
scraper is done at the steel works, and at the 
stone quarry, and the several pieces, whether 
of steel or of stone, come already fitted and 
marked and numbered, to show how they go. 
together. 

In machine work, and all through the metal 
industries, the automatic screw machine, which 
as we all know, turns out a vast variety of 


small machine parts besides screws, is perhaps 
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the greatest individual helper, and in stone 
work the channeler finds equally wide employ- 
ment, and accomplishment no less prolific. 

The channeler emphasizes perhaps more 
completely than any other device the differ- 
ence between ancient and modern practice in 
stone work. The channeler is not as yet capa- 
ble of working some of the harder stones, but 
in the vast field which it does cover it repre- 
sents the cutting of stone to precise dimen- 
sions. 

We are quite in the habit of saying that 
Egyptian architecture called for massive 
blocks of stone, but the simple fact is that the 
method of quarrying produced big stones and 
the architect was compelled to adapt his de- 
signs to the material as it came to him. The 
quarries of Egypt even to-day tell clearly the 
story of the splitting off of the stones by the 
cutting of rows of holes of no great depth and 
the swelling force of the wooden blocks which 
tightly filled them. It is often said that we 
could not now get out and transport the stone 
masses of ancient Egypt. It simply would not 
pay and would not be worth while for us. 

If we could not reproduce the temples of 
Thebes, still less could the builders of Thebes 
have produced the Metropolitan Life Build- 
ing of New York, the largest marble structure 
in the world, and the most complete embodi- 
ment of the work of the channeler. After the 
Tuckahoe marble was decided upon for the 
material, the quarry could in no other particu- 
lar dictate to the architect. The blocks in 
shape, dimension and detail of decoration 
were determined in the office, and the drills 
and channelers and pneumatic tools produced 
them precisely as ordered. 





PNEUMATIC CAISSONS FOR RAISING 
THE MAINE 

Mr. John F. O’Rouke, of the O’Rouke En- 
gineering Construction Company of New York, 
has proposed to the War Department an appli- 
cation of pneumatic caisson methods for the 
raising of the Maiiic in Havana harbor. He 
proposes to raise the vessel in its entirety so 
that its holes can be patched and the ship be 
floated out of Havana Harbor. The scheme 
consists in sinking pneumatic caissons on both 
sides of the sunken vessel and between wharves 
previously constructed at the site. The cais- 
sons would be carried to a depth of about Io 
feet below the bottom of the ship and through 
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then sei cables of about 200 tons capacity 
would be passed at distances of 4 feet and car- 
ried beneath the hull of the vessel. The ends 
of these cables would be attaehed to screw 
jacks of at least 100 tons capacity, and by their 
operation, the vessel would be lifted from the 
bottom. The scheme for passing the cables 
beneath the hull is quite ingenious. The heavy 
lifting cable would be passed down through one 
caisson and immediately Opposite each of these 
lifting cables, in the other caissons, a three- 
quarter-inch hauling cable would be placed. 
Small pipes would then be pushed through the 
bottom from one to the other and 
through these the ends of the small cables 
would be passed to the opposite air chamber, 
after which the pipe would be pulled into that 
air chamber over the ends of the cables, leaving 
The ends of 
the big cables would be attached to the smaller 
ones, hauled beneath the vessel and up to the 
top of the opposite caissons. 
lifting cables at 


caisson 


the latter exposed in the mud. 


By placing the 
distances of 4 feet, Mr. 
O’Rouke estimates that their combined strength 
would be four times the weight of the battle- 
ship. The framework supporting the lifting 
jacks would be built on the caissons, and, in 
order to prevent an excessive weight being 
thrown onto the foundations of the latter when 
the vessekis lifted, it is proposed to pump out 
the cofferdams above the caisson, thus making 
them buoyant. As the vessel is lifted it will be 
necessary, of course, to lower the jacks, in or- 
der to give them a new grip on the cables, and 
for this reason Mr. O’Rourke has provided a 
greater capacity than necessary, so that the 
jacks can be slacked off in pairs. He estimates 
that at least a thousand men would be required 
for operating the jacks. 





ELECTRICTY vs. COMPRESSED AIR 

Electrically operated construction equipment 
is steadily gaining in favor among contractors. 
It will be observed, however, that smali electri- 
cally operated tools are rarely employed, for 
electricity is generally used simply as a con- 
venient method of transmitting power from a 
source of supply of either permanent or tem- 
porary character to an air-compressor plant. Of 
course, electric hoists, electric railways and 
electrically driven machine tools are a frequent 
feature in construction camps, but small equip- 
ment, such as rock drills, churn drills, pumps 
and similar equipment, are still preferably oper~ 




















ated by compressed air, in the opinion of most 
contractors. The reason for this is not far to 
Construction equipment is subjected to 
a most grueling service. 


seek. 
Dirt is present every- 
where, often in the form of fine mud or very 
dry sand, the men in charge of the apparatus 
are generally unskilled laborers without suffi- 
cient intelligence to handle mechanism with 
delicate parts, and the location and mainte- 
nance of wiring, although apparently simple, 
has repeatedly proved a very troublesome mat- 
ter, particularly on account of grounds. On 
the other hand, compressed-air machinery is 
as sturdy as anything made to-day. It has 
been developed by men who know all about its 
uses, and its operation is watched by their rep- 
resentatives for the express purpose of detect- 
The 


piping and connections can be made readily, 


ing every opportunity for improvement. 


and the average workman can keep them in 
condition more easily than electric wiring.— 
Engineering Record. 





COMPRESSED AIR FOR HANDLING 
WET CONCENTRATES 

At Cananea, Mex., the wet concentrates from 
the Cananea Consolidated mill are loaded into 
small, and trans- 
From these bins 
they are fed to a belt conveyer which passes 
through the sampling works to the mixing 
beds. 


railroad cars 
ported to the main ore bins. 


narrow-gage 


A simple device has been introduced, as de- 
scribed by Mr. M. J. Elsing in a recent issue 
of The and Mining Journal, 
which greatly reduces the cost and the labor 
of handling this wet material. Krom the jar- 
ring and the settling received in the railroa:] 
cars, the wet concentrates become so firmly 
packed that even after the bottom of the car 
has_ been the concentrates will not 
fall from the car. Formerly it was necessary 
for two men to do considerable barring in or- 
der to dislodge the concentrates and empty the 
car. A compressed-air device is now used 
which saves all barring. 


Engineering 


released, 


The device consists of a 114-in. pipe, approx- 
imately 9 ft. long, with a short piece of pipe 
attached which is pointed at one end with a 
hole in it about % in. in diameter. The short 
piece is attached with an ordinary pipe coup- 
ling. At the other end of the long pipe there 
is a valve attached and an ordinary air hose. 
This is then connected with an air main under 
a pressure of from 80 to 90 pounds. 
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With this device a Mexican stands on each 
end of the railroad car, thrusting the pointed 
end well toward the bottom of the loaded car, 
and turns on the air. The result is that with 
a small amount of barring with this device the 
car is quickly unloaded. 
literally blown out. 


The concentrates are 
Formerly it took from 
one to 1% hours to unload a train of from 
six Or seven cars. It is now done in about 15 
to 20 minutes. 

The device is again used in feeding the con- 
centrate from the steel bins to the belt con- 
veyer. A steady feed is obtained with the ex- 
penditure of only a small amount of air and 


labor. 





FREEZING OF PUMP EXHAUSTS 

The exhaust of a pump operated by com- 
pressed air will not ordinarily freeze if the air 
outlet be of large size, but often pumps which 
have been designed for operation by steam 
are connected with the compressed-air line in 
the mine, and such pumps are more than likely 
to freeze at the exhaust. This can be pre- 
vented if the main water-discharge column be 
tapped about Io ft. above the pump and a 4- 
in. pipe be inserted, this small pipe to be ex- 
tended to the air exhaust of the pump, and the 
end of the pipe drawn down to about ‘one-six- 
teenth inch. The jet of water from this little 
should be directed into the exhaust 
opening, when it will be found that the ex- 
haust will not freeze. In some cases it is suf- 
ficient to allow the stream of water from the 
little pipe to merely drip down on the exhaust 
port of the pump. 


nozzle 


With the best modern compressed air prac- 
where aftercoolers are provided near the 
compressors, with separating chambers farther 
along the line where the water dropped by the 
air may collect and be drawn off, the freezing 
of pump exhausts is practically unknown. 


tice, 





CAPACITY OF THE HORSE 


Eudurance is the horse’s weakest point. Ten 
hours a day is often assumed as his working 
period. Authorities claim that eight hours is 
better, or that six under a heavier load will 
accomplish the same volume of work with less 
tear and wear on the horse. The average farm 
horse cannot be depended upon for more than 
13 to 15 miles of pull a day, nor more than 
four to six hours of work per day, as an aver- 
age of even the busiest months. Properly han- 
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dled working about six hours a day, well and 
carefully fed, a horse may have a working life 
of ten years of 1,000 hours each. The average 
farm horse will do well to develop 500 horse- 
power hours per year or5,o000in ten years. 
About 20 per cent. of the horse’s weight may 
be taken as his maximum sustained draft, and 
six to eight miles per hour his maximum sus- 
tained speed for anything more than an hour 
or so per day. The draft horse ordinarily gives 
the largest volume of work per day at about 
one-half his maximum load, and one-third his 
maximum speed. 





BUREAU OF MINES 

The new Bureau of Mines, of the Depart- 
ment of the Interior, will devote itself first and 
principally to the investigation of mine acci- 
dents, a work which has heretofore been car- 
ried on under the Geological Survey. For this 
purpose and for the investigation of fuels, Con- 
gress appropriated $410,000, and the total ap- 
propriation for the Bureau is $502,200. In gen- 
eral, the Bureau will continue the work of the 
Technologic Branch of the Geological Survey, 
and the work will be done largely by the same 
men heretofore engaged in the work. Many 
of the problems before the Bureau will have tu 
wait, however, until Congress makes further 
appropriations. The director of the Bureau is 
George O. Smith. Bulletins on analyses of 
coal and other subjects will be issued by the 
Bureau before long. The director’s office is at 
Washington, but the Bureau includes the test- 
ing station at Pittsburg, and resue stations will 
be established at a number of points in the 
coal regions. 





MINING TUNNEL SCHEMES 

As an investment, long tunnels driven sole- 
ly for the purpose of cutting unknown veins 
or veins of unknown depth which outcrop at 
the surface, are rather risky undertakings, the 
chances for losing being far greater than those 
for winning. Veins that look promising at 
the outcrop may be found to have narrowed 
at depth or pinched out entirely. It would be 
far more profitable to sink on them than to 
do a great amount of dead work until their 
value and permanence has been proved. Driv- 
ing in the hope of cutting unknown veins is 
absolute folly. Such schemes may appear 
plausible to the inexperienced, when presented 
by a silver-tongued promoter, backed by maps 
and sketches of underground conditions as 


they exist in his imagination only. It is a safe 
rule to let such schemes alone. 

This does not apply, however to another 
class of tunnel schemes, where the primary ob- 
ject of the tunnel is not to cut veins, but to 
afford main haulage roads communicating with 
an important proved mineral area and to. pro- 
vide a cheap means for taking out a large 
tonnage of ore, or to afford drainage for a 
large number of mines. Such tunnels are the 
Newhouse, Yak and Roosevelt in Colorado, 
the Sutro in Nevada, etc. Tunnels of this kind 
may disclose valuable ore bodies which can be 
opened through them, and prove sources of 
profit, but this is merely incidental. There is 
no gamble in such undertaking's, as the bene- 
fits to be expected from them can be closely 
estimated before the work is undertaken.— 
Mining World. 





AN IMPROVED ANEMOMETER 


A new form of anemometer for recording 
separately the components of the wind mo- 
tion in two fixed rectangular directions, such 
as the north-southerly and the east-westerly, is 
described by J. T. Morrison in the proceedings 
of the Royal Society of Edinburgh. The novel 
feature of this instrument is a sphere, mounted 
on a horizontal axis, the latter being moved in 
a horizontal plane by a wind vane so as to lie 
always parallel with the direction of the wind. 
The sphere is connected, by suitable gearing, 
with a wind wheel exposed to the wind, and 
rotates with it, its rotation corresponding to 
the total movement of the wind. The latter is 
analyzed into two components by means of 
two beveled discs, mounted on vertical axes, 
and pressing the sphere at their edges, so as 
to be turned by it with speeds and directions 
varying according to the position of the sphere. 
The center of one disc lies east and that of 
the other north of the center of the sphere. 
The discs actuate separate pens that trace 
curves making a continuous record of the two 
rectangular components of wind-movement. 





CONSULTING A DIVINER TO AVOID 
WATER TROUBLE 


An interesting application of the water divin- 
er’s art has been made at Daggafontain, where 
the services of Mr. Collyer, the expert, have 
been employed to indicate the spot on the 
property where the proposed shaft would be 
least likely to suffer from water troubles. 
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Throughout the whole Far East Rand basin 
water is giving trouble, and the experience of 
the Grootvlei people, where many thousands of 
gallons per day have had to be dealt with, 
points to the necessity for doing everything to 
avoid the underground springs which seem to 
abound in the neighborhood. On the Dagga- 
fontain Mr. Collyer has indicated a spot where 
a shaft, in his opinion will be free from all but 
ordinary soakage water, and should his pre- 
diction be fulfilled no doubt his assistance will 
be invoked as a preliminary to shaft sinking on 
other properties in water carrying districts—- 
South African Mining Journal. 





LACK OF OXYGEN IN HYDRAULIC 
AIR AT COBALT 
When the air from the hydraulic air com- 
pressing plant at Ragged Chutes, Cobalt dis- 
trict, Ontario, was first turned on it was found 
that it was practically impossible to burn can- 


_ dles in the mines where it was used. It was 


claimed that this was due to the absorption of 
oxygen by the asphalt with which the inside of 
the pipes were coated, and that this effect 
would soon pass off. It was soon found, how- 
ever, that hydraulic air contains an appreciably 
less percentage of oxygen than ordinary air, 
and analysis demonstrated that it contained 
only 17.7 per cent. oxygen, which is 3 per cent. 
lower than ordinary air. This is due to the 
oxygen going into solution in the water during 
compression, when a pressure of 130 to 135 lb. 
per sq. in. is maintained. The lack of oxygen 
does not apparently trouble the miners, but 
besides the difficulty experienced in keeping 
lights, the effect of the gases from exploded 
dynamite is much quicker and more serious 
than was found to be the case with air com- 
pressed by machinery.—Engineering and Min- 
ing Journal. 





USINC ANEROID BAROMETERS 

Aneroid barometers possess peculiarities 
which must be known for each instrument in 
order to employ them with safety. Without 
such knowledge even the indicated difference of 
altitude between two near-by points, which may 
be reached before temperature and moisture 
conditions in the atmosphere can have changed, 
is not to be trusted. Each instrument is gen- 
erally reliable within certain limits of altitude, 
one being safe at low levels, another at mod- 
erate elevations, and so on. No aneroid baro- 


5797 


meter should be used for serious reconnois- 
sance leveling until it has been thoroughly 
tested under partial vacuums corresponding to 
the atmospheric pressures at different eleva- 
tions above sea level. No aneroids possess a 
constant error throughout the range of pres- 
sures they are supposed to record. Further- 
more, the errors once determined will not ap- 
ply throughout the life of the instrument, this 
being due apparently to gradual relief of strain 
between the molecules in the corrugated metal 
plate. If an aneroid can be tested against mer- 
curial barometers within the limits of altitude 
in which it is intended to work, it is better than 
to trust to the air pump. 





NOTES 
The Lehigh Valley is to tunnel Bear Moun- 
tain at Mauch Chunk at an expense of $1,000,- 
ooo. A short cut of one mile is now to be 
gained. 





Explosive mixtures of alcohol vapor and air 
can be compressed to much higher pressures in 
an engine cylinder without pre-igniting than 
can explosive mixtures of gasoline vapors and 
air. 





In California it has been demonstrated that 
in thermal units two and a half barrels of oil 
equals one ton of coal. Coal costs there from 
$6 to $8 per ton wholesale, while the market 
delivery price of oil is $1 a barrel. 





The Prussian State Railways have recently 
installed an apparatus in which a complete 
coach can be heated by steam and subjected to 
a vacuum, with the object of drying it, and 
destroying vermin. The process occupies about 
ten hours, and costs approximately $5. 





On the Denver and Rio Grande Railroad re- 
cently an entire train, locomotive and eight 
cars, going at a high speed left the track and 
ran along for a distance on the ties without 
anything turning over or anybody being hurt 
by even a scratch. Near the place is a bridge 
where a hundred lives were lost a few years 
ago. 





The short but dangerous rock tunnel of the 
Jersey Central at Glen Onoko is to be removed 
by blasting away the entire mountain cliff of 
stratified rock through which it was built. The 
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cost of the work will be about $1,000,000 and is 
considered preferable to building a bridge over 
the river, which would probably be fully as ex- 
pensive and is the only way in which the road 
could get around the mountain. 





Commissioner Moore’s recommendation that 
that section of the patent statutes which pro- 
vides for the filing of caveats be repealed, has 
been acted upon by Congress and the President. 
Henceforth there will be no more caveats in 
the United States. An application for a patent 
does all that a caveat can do, and more. 





And now the aeroplane has come down to 
carrying freight. A. M. Williams, an aviator 
of Douglas, Arizona, has contracted to convey 
placer mining machinery from Douglas to the 
property of Dr. J. J. P. Armstrong in the 
mountains of Chihuahua, Mexico, a distance ot 
300 miles, the-route being practically inaccessi- 
ble for teams. Pieces or packages weighing 
up to 100 pounds are to be carried. 





At the foundry of the Fort Wayne Electric 
Works rain water in a closed piping system is 
circulated through the water jackets of the air 
“compressors by a plunger pump driven from 
the compressor shaft, replacing a constant flow 
of city water. The circulation starts when the 
compressor starts and stops when it is shut 
down. Tubular automobile radiators keep the 
water cool. 





As a matter of cold fact, pending patent ap- 
plications are the only valid excuse for with- 
holding from publication the description of 
anything new. When there is no element of 
this kind involved a manufacturer’s attempt at 
secrecy almost always indicates either that he 
is pitiably small-minded and conceited or that 
he is afraid to submit his designs to the criti- 
cal consideration of the engineering public.— 
Power and the Engineer. 





In California there are many large dredges 
in use costing as high as $150,000 to $300,000. 
The average life of these dredges, which 
seems to be determined by that of the hull, is 
from eight to ten years, while if proper means 
are not employed for the prevention of dry 
rot a hull will go to pieces in four or five 
years. On a dredge of the Natomas Consol- 
idated of California, operating in the Ameri- 
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can River field, artificial ventilation is being 
tried. Air is forced into the hull by a fan 
blower, starting at one end, the intermediate 
hatches being battened down so that circula- 
tion is secured throughout the entire length. 





In the scientific sense an ore is a metallifer- 
ous mineral belonging to the group of those 
which have profitably yielded the metals to the 
miner or metallurgist. In its technical sense 
an ore is a metalliferous mineral or an aggre- 
gate of metalliferous minerals, more or less 
mixed with gangue and capable of being, from 
the standpoint of the miner, won at a profit; 
or from the standpoint of the metallurgist, 
treated at a profit. 





Juan Antolin, a Spanish laborer, aged 38 
vears, was washed through 269 ft. of 20-in. 
drain pipe at Gatun Dam on the afternoon of 
July 4, and is recovering from the bruises he 
sustained. He was one of a gang at work on 
a floating platform keeping debris, from the 
hydrauic fill in the west section of the dam, 
from being carried into the drain pipe and 
clogging it. He fell from the platform and, al- 
though his fellow workers tried to rescue him, 
was carried head first into the pipe. A min- 
ute later he was washed out of the discharge 
end of the pipe into the old West Diversion 
channel whence he swam and was dragged 
ashore—The Canal Record, July 13, 1910. 





The Knox system of blasting is used in 
quarrying, and consists in drilling two holes 
in the rock, these holes being located along the 
line where a fracture is desired, and about I 
foot apart. Black powder is charged in the 
hole, the quantity being determined by the size 
of the rock mass it is desired to split off. 
Tamping is put in the hole, but is not placed in 
contact with the powder, a space of I to 3 
feet being left between tamping and powder. 
This affords an air cushion, which in part re- 
ceives the shock of the blast. The holes are 
fired and recharged several times the result be- 
ing the fracture of the rock along a line cor- 
responding to the direction of the holes. 





A young woman student in the Engineering 
Department of the University of Michigan, an- 
nounces that she intends to make a specialty of 
sewer contracting. She says: “Why shouldn’t 
there be just as much opportunity for a girl 
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to win success building sewers as in writing 
stories, teaching school, doing sociological work 
or lecturing on woman’s suffrage.” We wish 
lier all success, but she may find that the quali- 
fication requirements are quite different in 
sewer constructing from those in the other 
avocations she specifies. 





3oilers may be, and in fact have been, hy- 
draulically tested for pressure without the use 
of a pump. The cold boiler must be filled com- 
pletely with cold water, leaving no air any- 
Then build a small fire under the boil- 
er, not to generate steam but just to warm the 


where. 


Its expansion will immediately begin to 
cause pressure, which will show at the pressure 


water. 
gage. When the test pressure is reached open 
a.try cock and if everything is all right the 
water may be discharged at the blow-off until 
it is at the proper level for raising steam. 





Calypso’s Island has been moved to South 
Bethlehem, Pa. by dredging it out of the 
center of the Lehigh River by direction of the 
engineering staff of the Lehigh Valley Rail- 
road, and the material, 125,000 cubic yards of 
used to fill in an 
arch-like curve that the right bank of the riv- 
er makes just west of South Bethlehem. The 
object of the removal of the island is to 


stene and earth, has been 


straighten the road and to get space for four 
tracks in addition to room for building sidings. 





Compressed air for cleaning the electric ma- 
chinery in all parts of the filtration building of 
the Cincinnati water purification works has 
been made available by the installation of a 
motor-driven compressor and a small air re- 
ceiver in the pump room of the head-house. 
From the receiver a I-in. pipe line, with suita- 
ble outlets, was run through the pipe gallery of 
the filter house and into the chemical house. 
A flexible hose attached to outlets on the line 
permits the electric equipment to be cleaned 
readily. 





To ascertain the weight of dust contained 
in a given volume of air, a chloride of calcium 
tube containing perfectly dry absorbent cotton 
is weighed accurately and then attached to a 
water suction pump with an air meter between. 
A large amount of air, say, 18 or 20 cubic feet, 
is then drawn through as quickly as possible, 
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and when a sufficient amount has passed, the 
tube is detached and placed either in a drying 
oven or in a desiccator over. sulphuric acid, 
and kept until it ceases to lose weight (mois- 
ture). After this operation the net increase in 
weight represents the amount of dust in the 
volume of air aspirated. 





The French government has finally decided 
not to adopt aluminum coinage. A certain 
number of aluminum coins were made as a 
test, but the lightness of the white metal, which 
was one of its chief recommendations, has con- 
demned it. <A five-centime piece (one cent) 
made of aluminum weighed only I.9 grammes, 
as against 5 bronze, and it is 
thought that a coin so light would slip through 
the fingers, especially the rough fingers of a 
workman. 


grammes in 


Tests are now to be made of bronze 
containing 10 per cent. of aluminum, which, if 
adopted, will reduce the weight by one-half. 
This combination of metals possesses a fine 
golden yellow colour, and the coins made of 
it will therefore be perforated so that they may 
not be mistaken for 20-franc pieces. 





LATEST U.S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


JULY 5. 
963,049. APPARATUS FOR. REMOVING 
DUST. Davin T. KENNEY, North Plainfield 


borough, N. J. 

963,139. PNEUMATIC SUCTION-CLEANER. 

DANIEL D. GRIFFITHS, New Madrid, Mo. 
963,244. PROCESS OF STERILIZING MILK. 

Cassius CLAY PALMER, Cranford, N. J.. 
963,359. WIND-TURBINE. JOSEPH GERSHOM 

CHILDs, Willesden Green, London, England. 
963,407. EGG-SHELL REMOVER. ANTON 

UnHuir, Charleston, W. Va. 

2. In an egg-shell remover, in combination, a 
chamber for receiving one portion of an egg, 
means to perforate the shell thereof and means 
to compress air in said chamber. 
963,465. AUTOMATIC RAILWAY AIR- 

BRAKE. Wiiii1am K. Omick, Detroit, Mich. 


963,487. COMBINED AUTOMATIC AND 
STRAIGHT-AIR BRAKE APPARATUS. 


WALTER V. TURNER, Edgewood, Pa. 

963,606. PNEUMATIC SHOCK-ABSORBER. 
ALBERT Mans, Dieghem, Belgium. 

963,641. DEVICE FOR PUMPING LIQUIDS. 
FrREDERIC H. PARKE, Edgewood, Pa. 

963,662. AUTOMATIC CONTROL FOR PRES- 
SURE APPARATUS. HENRY F. THOMA, Sand 
Coulee, Mont. 

963,676. AIR - COMPRESSOR. 
WRIGHT, Adamsville, Ala. 

963,701. VACUUM-CLEANER. ERIC ERICSSON 
and Eric G. THOREEN, Worcester, Mass. 

963.723... VACUUM CLEANING APPARATUS. 
EDWARD WALLACE PIERCE,’ Philadelphia, Pa. 


WILLIAM 
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JULY 12. 
963,767.- METHOD OF CLEANING AND 
STERILIZING HAROLD 


FILTER-STONES. 
JARVIS, Buffalo, N. Y. 


3. The herein described method of cleaning a 
water filter stone which consists in’ forcing air 
through the pores of said stone from the de- 
livery side to the supply side thereof while the 
latter side is immersed in hot water and then 
drawing said hot water through the pores of 
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964,013. PNEUMATICALLY': - 
STRING INSTRUMENT. 
Leipzig-Eutritzsch, 


OPERATED 
ROBERT F' ROMSDORF, 
Germany. 


964,949. PNEUMATIC TIRE. MILTon T. J. 
OcHs, Allentown, Pa, 
964,168. CONTROL DEVICE FOR AIR- 


BRAKE MECHANISMS. CAMILLE LANG, 


Wil- 
—_— Del. 


964,373. CAR-VENTILATOR. ALFRED BEstT, 
Salt Lake City, Utah. 
964.377. ATR-FILTER. WALTER BLAss, Essen, 


Germany. 
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the stone from the supply side to the delivery 

side thereof. 

963,759. VACUUM-PAN oegeeeus JOHN 
A. GROSHON, New York, N. 

963,787. MINE- Mencia ya SYSTEM. 
Davip R. MARTIN, Opelika, Ala. 

963,788. ATIR-COMPRESSOR. FRANK HEATH 


PP eee Plainfield, N. J. 
63,803. COMBINED GOVERNOR AND REG- 
oO LATOR FOR AIR-COMPRESSORS. JOHN 
L. OSBORNE, Erie, Pa. 
963,829. HUMIDIFYING 
DWELLING-HOUSES 
son, Manchester, N. H. 
963,832. APPARATUS AND PROCESS FOR 
CONTROLLING HUMIDITY OF GASES IN 
DRYING OPERATIONS. Harry D. TIEMANN, 
Washington, D. C. 


APPARATUS 
ALBERT W. 


FOR 
THOMP~ 


963,923. AIR-PUMP. GEORGE McCKERAHAN, 
Altoona, Pa. 

963,924. ATTACHMENT FOR PNEUMATIC 
HAMMERS. CHARLES MCSHERRY, Pittsburg, 
Pa. 

963,973. PROCESS FOR INTRODUCING 


MODIFYING ELEMENTS INTO CASTINGS. 

FRANK G. WRIGHT, Indiana Harbor, Ind. 

The process of introducing a modifying ele- 
ment into a cast body during pouring into the 
molds which consists of directing a blast of air 
containing the element in the form of a powder 
in a downward direction into the stream of 
heated metal as it enters the mold. 

963,981. AUTOMATIC PNEUMATIC MUSI- 

CAL INSTRUMENT. ‘ERNEST WILLIAM BAT- 

TEN, Herne Hill, London, England. 


JULY 19. 


964,485. TIFLUID-BRAKE. 
Essen-on-the-Ruhr-West, Germany. 
964,492. OXYGEN-GENERATOR. 
CLAWSON, New York, N. Y. 
964,574. MEANS FOR INCREASING 
ENERGY OF STORED COMPRE 
WILLIAM HoRACE’- SODEAU, 
Tyne, England. 
1. Means for 
compressed air 
combustion 
pressed air 


FRANZ BOMINGHAUS, 
MONROE S. 


THE 
SSED ATR. 
Newcastle-upon- 


increasing the energy 
comprising in combination a 
chamber, a conduit leading com- 
to said combustion chamber, a re- 
ceptacle for liquid, means leading from said re- 
ceptacle to said combustion chamber and means 
connecting said receptacle with the compressed 
air conduit, said means having an opening in the 
conduit facing toward the oncoming air where'y 
the kinetic energy of the air stream in the c™-’ 
duit produces a pressure in the liquid recept:cle 
in excess of that in the air conduit and combus- 
tion chamber. 

964,605. FEEDING MECHANISM FOR ROCK- 
DRILLS AND THE LIKE. GEorGE R. BEN- 
NETT, Denver, Colo. 

964,639. PNEUMATIC CLUTCH. 
GARRETT, Jersey City, N. J. 

964,717. PROCESS OF SEPARATING DUST 
AND OTHER MATERIALS FROM DUST- 
LADEN AIR AND A _ DUST-COLLECTOR 
FOR CARRYING. OUT SAID PROCESS. 
CHARLES F. VERRELL, Grand Rapids, Mich. 


964,771. AEROPLANE. SAMUEL H. GILSON, 
Salt Lake City, Utah. 


of stored 


JAMES C. 
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PNEUMATIC PATENTS, JULY 19. 


964,800. SUCTION-NOZZLE. 


JACOB C. LUDEN, 
Reading, Pa. 


964,805. APPARATUS FOR PRODUCING CE- 
MENT. HERMANN PAssow, Blankanese, Ger- 
many. ; 

964,866. FLUID-PRESSURE MOTOR. Roy C. 


JENNER, Detroit, Mich. 

964,875. ROCK-DRILL. Harry JOHAN HJAL™ 
MAR NaTuHorsST, Gellivare Malmfalt, Malmber- 
get, Sweden. 

964,921. AIR-HEATING SYSTEM. 
LAUGHLIN, Colwich, Kans, 


SIMON S. 


964,923. POW ER-GENERATING APPAR- 
ATUS. FRANK W. LIERMAN, Milwaukee, 
Wis.; Augusta Lierman, executrix of said 


Frank W. Lierman, deceased. 





A pressure-fluid generator comprising an up- 
per and a lower chamber, the upper one being 
an air chamber and the lower a combustion and 
expansion chamber, means for supplying air to 
said air chamber, a burner in the lower part of 
said combustion chamber, means for supplying 
fuel to said burner, a hood overhanging said 
burner, a connection between said hood and said 
air Chamber adapted to direct a blast of air 
upon said burner, and an outlet in said combus- 
tion chamber at a point remote from said burn- 
er, for the mingled air and products of combus- 


tion. 
964,940. DUST-SEPARATING OR VACUUM 
CLEANING APPARATUS. LEMUEL WILLIAM 


SERRELL, Plainfield, N. J. 

























































964875 













=p 


; 








ROL POMO MN /) 






















PNEUMATIC PATENTS, JULY 12. 











5802 COMPRESSED AIR MAGAZINE. 


964,943. MEANS FOR EMPTYING SUB- 
MERGENCE-TAN ‘KS IN SUBMERGIBLE 
BOATS. LAWRENCE Y. SPEAR, Quincy, Mass. 
1. In a submarine or submergible boat, a 

plurality of submergence tanks including tanks 

discharging under high pressure and tanks dis- 
charging under low pressure, a single fluid pres- 
sure system connected to the several submerg- 
ence tanks for expelling the water therefrom, 
and means for indicating the pressure in each 
tank, whereby danger of exploding the low pres- 
sure tanks is avoided, substantially as described. 

964,957. FLYING-MACHINE. Hatvor OLSEN 
EIANE, U. S. Navy. 

964,987. COMPRESSOR. JoHN T. Love, Char- 
lotte, ma. 

965,021. FLYING-MACHINE. Hans SCHOUBOE, 
Omaha, Nebr. 

965,025. VACUUM- PRODUCING APPARATUS. 
LEMUEL WILLIAM SERRELL, Plainfield, N. J. 
965,052. COMPRESSOR AND VACUUM- PUMP 
VALVE. CHARLES WAINWRIGHT, Erie, Pa. 
965,120. GOVERNOR FOR AIR-COMPRESS- 

ORS. Gory O’BrYAN, Louisville, Ky. 


means of compressed air, the combination of an 
air compressor and a compressed air motor con- 
nected together in a closed circuit, an engine for 
driving said compressor, a crank shaft for said 
compressor, a valve shaft for said compressor, a 
valve for said compressor connected to said 
valve shaft, and manually operable means for 
varying the angular relation of said valve shaft 
and said crank shaft and thereby varying the 
time of movement of the valve. 

965,310. PNEUMATIC STACKER. WaL.L.LAce 
F. MacGreoor, Racine, Wis. 

965,387. WINDMILL. Henry I. HAwxuHuvrRst, 
Los Angeles, Cal. 

965,452. FLYING-MACHINE 
GOULD, Reno, Nev. 

965,474. ROCK-DRILL. EpWwIn M. MACKIE and 
PERCIVAL F. DOYLE, Franklin, Pa. 

965,494. SENDING-TERMINAL FOR PNEU-' 
MATIC - DESPATCH - TUBE SYSTEMS. 
FRANKLIN H. WOLEVER, Chicago, III. 

965,550. AUTOMATIC TOOL-OPERATING DE- 
VICE. JOHN M, ABRAMs, Bentley Manor, N. 
z. 


FRED LINCOLN 
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PNEUMATIC PATENTS, JULY 5. 


JULY 26. 


965,208. SURF COMPRESSOR APPARATUS. 
JOHN LEVERING MATTHEWS, San Diego, Cal., 
965,251. PROCESS OF DRYING GOODS. LuwpD- 
WIG VON SUSSKIND, St. Georgen,; near St. Gal- 

len, Switzerland. 

2. The herein described process of drying 
moist substances consisting in compressing air 
in a closed chamber containing the substance to 
be dried, dividing the volume of air into two 
streams according to the degree of dryness re- 
quired, causing one stream to pass through the 
substance to be dried and causing the other 
stream to follow a parallel path and to over- 
come an adjustable resistance, regulating the 
temperature and dryness of the second stream, 
and reuniting the said streams. 

Chicago, Ill. 

965,281. PNEUMATIC TIRE. JoHN CoRWIN, 
965,285. APPARATUS FOR TRANSMITTING 

POWER. JAMES: DUNLOP, Dennistoun, Glas- 

gow, Scotland. 


1. In apparatus for transmitting power by 


965,573. COMPOUND STEAM PUMPING-EN- 
GINE. ALEXANDER ENGLAND, Wilkinsburg, 
Pa. 

2. In a compound pumping engine, the com- 
bination with high and low pressure engine cyl- 
inders having pistons therein, of an initial com- 
pression pump cylinder having a piston directly 
connected to the high pressure steam piston, a 
smaller final compression pump cylinder having 
a piston connected to the low pressure steam 
piston, and a valve mechanism operated by the 
movement of the high pressure steam piston for 
effecting the admission and exhaust of steam to 
and from the engine cylinders. 

965,604. PASTEURIZED - CREAM COOLER 
AND AERATOR. EDWIN S. SNIVELY, Omaha, 
Nebr. 

965,682. AIRSHIP. L&EonmDAS HAMLIN BAR- 
RINGER, Charleston, W: Va. 

965,612. DUPLEX AIR-BRAKE SYSTEM. 
WALTER V. TURNER, Edgewood, Pa. 

965,783. VACUUM CLEANING APPARATUS. 
THEODORE WIEDEMANN and JOSEPH H. TEMP- 
LIN, Philadelphia, Pa. 

965,792. AEROPLANE. Louis R. ADAMS, New 
York, N. Y. 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 











More Up-to-Date, Safer, Handier and More Re- 
liable and Economical Than Electricity 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent, of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track guages 18to 56} inches. Our 
designs are automatic, easily controlled and free from complications. 

Tenth edition catalogue, just printed, mailed free to mine, railway or industrial officials; 
or to others on receipt of 50 cents. 


Address H, K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 











LOCOMOTIVES 


OF EVERY DESCRIPTION 








Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN ee genet Woe 


PHILADELPHIA, Fa., U.S. A 


Cable Address—“BALDWIN PHILADELPHIA” 
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Machinery Manufacturers cannot cover the Coal Mining Industry 
thoroughly without using the advertising columns of 


NEw YORK: rer - aaeemat oo geet CHICAGO : 


42 Broadway. 174 Py pe agk 3 Old Colony Building. 


PITTSBURG Fae } eae ny” & CINCINNATI: 


Commonwealth Bldg. oe re “8 ey 2. a Ne. ore - 117 East Seventh Street. 














Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
many pre been specialists in the manufacture of EX- 
TRA HEAVY, HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 

You will find these fittings illustrated in our 1909, roth 
edition catalog, copy of which we will be pleased to send 
upon request 

All of our valves are thoroughly tested and inspected 
before leaving our factory. 

We solicit your orders and inquiries. 


Orr esRo te} 50-56 John St., N. Y. Factory} Paterson, N. J. 




















CLASSIFIED BUYERS’ GUIDE Air Receivers. VeKiernan Drill Co. 
. ‘ Baldwin Locomotive Works. Pangborn Co., Thomas W. 
Air Cylinder Oil. — i Bury Compressor Co. Porter Co., H. K. 
Atlantic Refining Co. Chicago Pneum. Tool Co. Westinghouse Air Brake Co. 
Borne, Scrymser Co. Curtis & Co., Mfg. Co. : 
Chicago Pneumatic Tool Co. Gardner Compressor Mfg. Co. Aftercoolers, Air. 
Continental Oil Co. Harris Air Pump Co. ; Bury Compressor Co. 
Fiske Bros’. Refining Co: Ingersoll-Rand Co. Chicago Pneum. Tool Co. 
Galigher Machinery Co. Janney, Steinmetz & Co. Galigher Machinery Co. 
Standard Oil Co. MeKiernan Drill Co Ingersoll-Rand Co. 
Vacuum Oil Co. Pangborn Co., Thomas W. McKiernan Drill Co. 
Air Lift Pumps. Porter Co., H. K. Porter Co., H. K. 
Chicago Pneum. Tool Co. Stearns-Roger Mfg. Co. Stearns-Roger Mfg. Co. 
Curtis & Co., Mfg. Co. Sullivan Machinery Co. Sullivan Machinery Co. 
Galigher Machinery Co. Westinghouse Air Brake Co. Belting. 
—— ye a Co. Air Tanks. . Republic Rubber Co. 
ngersoll-Ran Oo. Baldwin Locomotive Works. i 
McKiernan Drill Co. Bury Compressor Co. Bolt Dressings. s 
Westinghouse Air Brake Co. Chicago Pneum. Tool Co. Jos. Dixon Crucible Co. 
Air Gauges. Galigher Machinery Co. Blowers. 
Galigher Machinery Co. Harris Air Pump Co. Cameron Stm.Pump Wks,A.S. 
MecKiernan Drill Co. Ingersoll-Rand Co. Chicago Pneumatic Tool Co. 
Westinghouse Air Brake Co. Janney, Steinmetz & Co. Galigher Machinery Co. 











Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 
Install a 


20th Century Air Pump| {| 


and increase your water supply 50 percent. 





Easy to operate. Nothing to wear out. | 
Write for Catalogue. 


Harris Air Pump Co. 
10TH STREET AND CANAL 
INDIANAPOLIS, IND. 
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The continuous operation 


of any piece of machinery whose power 
is conveyed to it through American 
Metal Hose is always a certainty. 


This is only one of the reasons why 
American Metal Hose is so [argely and 
rapidly supplanting rubber hose. If you wish 
to familiarize yourself at first hand with 
other reasons is afforded by our 


FREE DEMONSTRATION OFFERS: 


OFFER 15. lf you wish to examine its con- 
struction, we will send you a short section of 
AMERICAN METAL HOSE free on request. 


OFFER 16. If you wish to know what x 
AMERICAN METAL HOSE will do, we will 
send enough to enable you to give it a prac- 
tical test. You incur no obligation unless 
the hose makes good. 


PTE LLLLLLLLLLLELLLLEL LTT 


TT IIT LLL LLL LLL a 





lel ledede latch hakitehelelehetedaleled 


de iedotelaledeletahalehalalal alalals 


IN taking advantage of either offer, 
please specify what the hose ts to be 
used for, size of hose, and connections 


1 Lebedehedele 

















required. 
4a-Price and Ro We make 
size list METALH the Inter- 
‘*H’’ on re- GE TATHOSE) locking 












Profile. <@& 
ff) 
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THE AMERICAN METAL HOSE COMPANY, 
173-177 Lafayette St., Now York. 
WORKS: Waterbury, Conn. 
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THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 





Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor witHout shock or strain. 
Circulars on application to 


JARECK! MFG. CO., - ERIE, PA. 


ALSO COMPRESSOR GOVERNORS 











JHE only publication in the 
world devoted exclusively 
to the boiler-making industry is 











— THE — 


BOILER MAKER | 


Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copy 




















The 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 











COMPRESSED 
AIR 
INFORMATION 


EDITED By 


W. L. SAUNDERS 


A book of more than 1,100 pages, 
made up of the best papers on 
pneumatic subjects published in 
COMPRESSED AIR MAGAZINE 
during a period of years, and 
classified under the three divisions 
of Production, Transmission and 
Use; an authoritative cyclopedia of 
useful data and experiences on all 
matters relating to compressed air. 


Price $5.00 


Compressed Air Magazine 
Bowling Green Bldg. 


New York 
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THE DRUCKLIEB 
INJECTOR SAND BLAST 


APPARATUS 


FOR CLEANING STEEL STRUCTURES, 
CASTINGS, BUILDINGS. 


MADE BY 
J, M. BETTON, 178 Washington Street, New York = 
WRITE FOR “SANDCRAFT.” N 
Sales Agents: Montag, Maxwell & Moore, Inc., New York, for K 
Railroad Service Kinsey Co., Cincinnati Ohio. The Fair- 
banks Co., New WA, La. Harron, Rickard & McCone, Inc.. = 


—_ Francisco and Los Angeles, Cal. 
uis, Mo. Central Foundry Supply Co. 
Caldwell Bros. Co. , Seattle, Wash 


Co.. London. Eng. Pnenmatic Tool C 
Agar, Cross & C, Ltd., Argentine Republic. 





ye Supply £>- St. 
Colu The 
Frederic B. Stevens, Detroit 
Mich. Canadian Rand Co., Montreal and Toronto, Canada. Fi 
wick, Freres & Co., Paris, France. Consolidated Pneumatic Tool 
o., St. Petersburg, Russia. 


WHY NOT USE THE 


POWELL Air Gun Valve 





Blows your work bench, machine tool, in fact 
everything, Lai wag clean. es is another 
case of ‘Press The ” 


Button. rder a sample. 


The Wm. Powell Co., Cincinnati, 0. 





TANK 


Gasoline Tanks 
For Automobiles and Motor Boats a Specialty 
Write for new Price List 


For Air Pressure, Oxy- 
gen and Hydrogen 





mbus, 


en- 





SEAMLESS STEEL 
SHELLS AND SHAPES 





SPECIALS 10 URDEK 
LEAKLESS-RIVETLESS 


JANNEY, STEINMETZ & CO., = 


S 





PHILADELPHIA 








BRANCH—-NEW YORK 








Blowing Engines. 


Cooper Co., C. & G. 

Galigher Machinery Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 
Brakes, Air. 

Westinghouse Air Brake 


Channelers. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Charging Stations. 


Baldwin napepmaetive Works. 
Porter Co., K, 


Coal Cutters. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Coal and Ore Elevator Buckets. 


Clark Co., W. J. 
Galigher Machinery Co. 


Compressors, Air and Gas. 


Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 
Stearns- Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Compressor Fittings, Air and Gas. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Mason Regulator Co. 


Co. 





Powell Co., Wm. 
Republic Rubber Co. 


Compressor Regulators. 
Chicago Pneum. Tool Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 
Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Core Making Machinery. 
Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 


Dust Exhaust and Collector Systems. 


Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. .Co. 
Engine Room Appliances. 
Galigher Machinery Co. 
Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 


Foundry Appliances. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 
Foundry Facings. 
Jos. Dixon Crucible Co. 


Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 


Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 


Graphite Greases. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 


Graphite Paint. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Hammer Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
MecKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hammers, Calking and Chipping. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Hammers, Riveting. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 
J. M. Betton. 





Pangborn Co., Thomas W. 
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Better Lubrication 


means greater efficiency, less 





Brown & Seward 


wear on engines and machines, 


EDWARD C. SEWARD ROBERT B. SEWARD 
reduced cost for operation and 
E. CLARKSON SEWARD ‘ 
maintenance. 
PATENTS Dixon’s Flake Graphite 
and produces all these results. 


Pp ATENT C AUSES It is eaihines mila that * 


tacks friction at it’s source, mi- 
croscopic roughness in the metal 
surfaces. Our free booklet No. 
188-C tells you all about it. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 


OFFICES: 
261 Broadway : : NEW YORK 

















NOT EFFECTED BY HEAT, COLD, 
ani | OR DAMPNESS. 


A pneumatic eleva 
tor with no gear, no 
belt, no motors, no 
pulleys, no repairs to 
wear out, break, 
burn out or need 
attention. 


AbsolutelySafe || AIR COMPRESSORS 


Cannot drop either 
from overload or ALL STYLES-—ALL SIZES 
failure of air sup- 
ply. Cannot over- 
travel and wreck EMBODYING LATEST IMPROVEMENTS 
itself, being stopped 
by aircushions with 
no jar at either level. ————_— 
Hoisting and low- 
ering speeds have independent regulators. 


PUT "EM ANYWHERE. ROCK DRILLS 
Curtis & Co. Mfg. Co. McKIERNAN DRILL CO 
1590 Kienlen Ave., ST. LOUIS, Mo. (15 Broa dway, New York City 
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Engineering -Contracting 


tells how all classes of work are done so as to save money and 
make money, and it gives itemized prices covering every detail of 
the construction. These are taken from the private records of men 
having charge of the work and are reliable and valuable. Thisisa 


Methods and Cost 


periodical and the only one of its kind in the world. It is read 
regularly (and in nearly every case the files are kept for perma- 
nent binding) by more persons interested in engineering construction 
than read any other single periodical.—Price $2.00 for 52 issues. 


SAMPLE COPIES—FREE 


Engineering -Contracting 


355 Dearborn Street, Chicago 














Hoisting Machinery. 
Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 

Hoists, Air. 

Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Hose Coupling and Clamps. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., W 
Cleveland Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Lubricating Oils. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 
Vacuum Oil Co. 
Lubricators. 
Powell Co., Wm 
Magnetic Separators. 
Pangborn Co., Thomas W. 
Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G 


Mining Machinery. 
Chicago Pneumatic Tool Co. 


Pipe Joint Compound. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 


September, 1919 


- 


Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Hose, Sand Blast. 


Pangborn Co., Thomas W. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Cameron Stm.Pump Wks,A:S. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 


McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Motors, Air. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 


Hose, Steam and Air. 
American Metal Hose Co. 
oe Pneumatic Tool Co. 
eer Sethian -* Stearns-Roger Mfg. Co. 
Goodrich Co., The B. F. Nozzles, Air and Sand. 
Ingersoll-Rand Co. Curtis & Co., Mfg. Co. 
McKiernan Drill Co. J. M. Betton. 
Republic Rubber Co. Pangborn Co., Thomas W. 
Sprague Electric Co. 


Oil Cups. Westingh Air Brake C 
Stearns-Roger Mfg. Co. * stingnouse Air Drake 0. 
Sullivan Machinery Co. Pon oe ae om Pumps, Steam. 

Locomotives, Compressed Air. Cameron Stm.Pump Wks,A.S. 
Baldwin ‘Locomotive Works. Ore Concentrating Machinery. Galigher Machinery Co. 
Galigher Machinery Co. Galigher_ Machinery Co. Stearns-Roger Mfg. Co. 
Porter Co., ii Stearns-Roger Mfg. Co. Westinghouse Air Brake Co. 

Lubricating Graphite. Packin 


Quarry Machinery. 
Bury Compressor Co. 
Cameron Stm.Pump Wks,A.5S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


gs. 
Clement Restein Co. 

Pile Drivers, Pneumatic. 
hicago Pneumatic Tool Co. 
Galigher Machinery ‘Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Jos. Dixon Crucible Co. 

Galigher Machinery Co. 
Lubricating Greases. 

Borne, Scrymser Co. 

Fiske Bros’. Refining Co. 

Galigher Machinery Co. 
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ENGINEERING NeEws 


FOUNDED 1874 


The Leading Engineering Paper of the World | 


For Engineers. Architects, Draftsmen, Contractors, Manufacturers, Pur- 
chasing Agents, Government and Municipal Officials 





Stands for progress, character and the highest ideals of the Engineering profession. i] 

Covers the broad field of Engineering more comprehensively than any similar publication. 

The most ably edited and most widely quoted technical journal in the world. 

Nearly 2,000 pages of text amply illustrated with photographs and drawings, and 450 pages of 
authentic Construction News notes. 

The principal medium for “Situations Open,’’ ‘‘Situations Wanted’’ and ‘‘Proposal’’ advertising. 

A subscription is an investment—not an expense. 


SUBSCRIPTION PRICE 


DOMESTIC, $5.00 Per Annum CANADA, 7.00 Per Annum 
FOREIGN, (Regular Edition) ~ . ~ = = ~ - $9.00 Per Annum 
- FOREIGN (Thin Paper Edition, Construction News Omitted) - - 7.00 Per Annum 


A Sample Copy Sent on Request to Any Address. 
Can You Afford to be Without the Most Important Journal Devoted to Your Profession ? 


PUBLISHED EVERY THURSDAY AT 


220 BROADWAY NEW YORK CITY 





Oldham & Sons Co., Geo. 


Stearns-Roger Mfg. Co. ESTABLISHED 1895. 
Sullivan Machinery Co. 


Reducing Valves. 


Mason Regulator Co. 

Rock Drills, Air and Steam. 

Chicago Pneumatic Tool Co. 
Galigher Machinery Co. : 
Ingersoll-Rand Co. 


McKiernan Drill Co. 


Stearns-Roger Mfg. Co. THE ORGAN OF THE 
Sullivan Machinery Co. 
k Drills, Electric-Air. H 
ES ee on Stone, Marble, Slate, Lime, Clay, and 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. Cement Trades. 


Sand Blast Machinery. 
Curtis & Co., Mfg. Co. 


J. M. Betton. — CIRCULATING AMONGST — 
Ingersoll-Rand Co. 


Pangborn Co., Thomas W. , 
Sand Blast Systems. Quarry Owners and Managers, Architects, 


Pangborn Co. Thomas W. Engineers, Surveyors, Stone 
Sand Handling and Conveying Ma- 





chinery. Merchants, Etc. 
Pangborn Co., Thomas W. 
Sand Riddling Machines. i inti 
Thisaee Pesamnae Weak. Co. Price, 6d. Monthly. Subscription, 7s. 6d. per 
Pangborn Co., Thomas W. 
Stone Tools, Pneumatic. annum, post free. 


moa Pneumatic Tool Co. 
oan te Co. Advertising Rate on Application. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 





Tools, Pneumatic. — OFFICES — 
ps 0 Sosamatic 7 Co. 
7a er le 
Ingersoll-Rand — = 30 AND 31 FURNIVAL STREET, 
Oldham & Sons Co” Geo. HOLBORN, LONDON, E. C. 


Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
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Mining and Scientific Press 


Controlled by T. A. RICKARD Editors { COURTERAY BEEALS 


ESTABLISHED 1860 PUBLISHED WEEKLY 


Devoted to the science of mining and metallurgy the appli- 
cation of geology to mining, and of chemistry to milling. Special 
correspondence from the principal mining centres of the world 
including London, Johannesburg and Melbourne. 


SUBSCRIPTION RATES PER YEAR: 
United States and Mexico, $3.00 Canada, $4.00 


All other Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 








For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil’? ana *“*Paragon’’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


-——— MADE BY — 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
BOSTON FALL RIVER PHILADELPHIA 
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“OLDHAM” THE ST. JOHN 


Indicating and Recording 


coping ® HAMMERS AIR ME ER 


Pneumatic Stone eh 
Tools and Pa: Ee 1) Measures 


Quarry Tools. “om | +) “All af 
y>, a Lei the Air” 


, at all 
Write for prices and Se cy 
list of users. 3 Pressures 


Tools shipped on 
approval. sl i and 


o r — Temperatures 
Geo. Oldham & co 
Son Company, 


FRANKFORD, 
PHILA., Pa 


Manufacturers of Pneu- G. C. ST. JOHN 
matic Tools and 
Appliances. 140 Cedar Street, New York 


Send for 
Booklet. 


The accuracy of this meter is guaranteed. 




















Qestcott Proportional Meter 


FOR MEASURING COMPRESSED AIR 


In Any ; Y y, ea At Any 
Volume up > <a a Pressure up 
to 100,000 mers to 500 Ibs. 
cubic feet clan cal. per square 
per hour , ha \ inch 

















Metric Metal orks . Grie, Pa. 
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> Gasoline Driven Compressors 


Solution of Isolated Compressed Air Power Units 


Self Contained. 
Highly Efficient. 
Direct Connected. 

Simple. 
Reliable. 


An ideal type for rail- 
road yards, tank builders 
and general structural 
work orwhere compressed 
air is required for any 
purpose. These machines 
are built in capacities of 
70, 105 and 150 cubic feet 
of free air per minute at 
100 pounds pressure. 


Write For Full 
Particulars. 


MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 











WESTINGHOUSE | AIR COMPRESSORS 
Air ai fie ~ 


Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are gov- 
erning considerations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Qur publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 
valuable tables of useful in- 
formation for users of com- 
pressed air. Send for it. 


Westinghouse Port- 
able Compressor. (Air 
Cylinder smaller than 
Steam Cylinder.) For 


High-Delivery 
Pressures. 


The Westinghouse Air Brake Co., 
PITTSBURG, PA. 


Chicavo 
Hamilton, Ontario 


Air- 


New York 


St. Louis 
Canada: 











cLASS B. S, 14x14x14 STEAM DRIVEN. 

Cut shows our new type of Single 
Steam Driven Air Compressor, Bored 
Guide Type, with deep heavy Subbase, 
Cylinders directly supported, Balanced 
Crank, making an entirely self-contain- 
ed unit; will operate equally as well on 
timber cribbing as on Concrete Found- 
tion. 


The Modern Straight-Line Compressor. 


Bury Compressor Co. 
Send for Catalogues. ERIE, PA. 


Drexel Bldg., Phila. 39 Cortlandt. St.,N.Y. 
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